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1,  On  a  Collection  of  Brachywra  fiom  Torres  Straits.    By  W.  T.  Caxman,  3JSe^ 
Vnivergity  College,  Jhmdee.  {Commmueated  by  £rqf.  P'Abox  W.  Thohisov,  0LB« 

(Pistes  1-3.) 
BMd  leth  Nomtiv,  ISBO. 

iMTRODiromnT. 

This  paper  deals  with  the  Brachyurous  Crustacea  collected  by  Prof.  A.  C.  Haddou 
daring  Mb  fiist  ocpeditfon  to  Toms  Stmita  in  1888.  The  eoUectioa  comprises  about 
87  speeia^  time  of  which  arc  described  as  new.    Owing  probftbly  to  the  fiwt  that 

attention  was  given  to  collecting  llu-  smaller  and  less  conspicuous  forms,  a  number  of 
interestini?  niul  liltle-known  species  were  obtained,  some  of  which  I  have  redoscrilied  and 
ligured.  From  the  same  cause,  however,  the  determination  of  many  of  the  specimens 
prored  to  "be  a  matter  of  no  little  difficulty*  and  the  identifieation  of  <me  or  two  of  the 
more  obscure  apeeies  is  at  best  provisionat. 

Of  the  three  sjwcics  here  desoriljcrl  as  new,  Crifploruenv's  Ila'Idoni  belongs  to  a  genus 
hitbeiio  comprising;  only  four  species,  all  of  whicli  arc  known  only  from  single 
specimens.  FilumHim  cristipcs  is  apparently  very  distinct  from  any  kuown  species,  and 
ita  title  to  indnsian  in  the  extenure  genus  Pihmnu*  may  perhaps  be  disputed. 
Zambrm  eo^/ragofiu  belongs  to  a  genus  aheeufy  overburdened  with  species,  but,  ao  fsr 

the  means  at  mj  disposal  enahle  me  to  jndge^  it  seems  to  deserre  the  distinetion  of  a 

specihc  n;uTie. 
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Among  the  species  already  known,  concerning  which  I  am  able  to  furnish  fresh  details, 
the  most  interesting  is  the  paraaitie  HapalocarcUim  manvjaialu.  Briefly  described  forty 
yeatt  ago  hf  Stimpson,  it  appears  to  have  esca^  K^saminatkni  by  eaidtMdogiita, 
though  flie  curious  gaU-liko  growths  to  which  it  g^vei  rise  on  corals  are  well  known. 

The  occurrence  of  the  three  known  Indo-Pacific  species  of  P'/Jicns  (Ci/mopolia),  two 
of  which  have  been  recorded  hitherto  only  from  widely  distant  localities,  has  afforded  an 
opportuiuty  for  a  detailed  examination  of  their  distinctive  characteis. 

In  the  case  of  certain  spedea  deseribfld  by  Adams  and  Wbite  and  by  Wen,  I  httre 
been  able,  from  an  examination  of  the  typo  specimens  in  the  British  Museum  (Natural 
History),  to  8up])leQicut  the  origini^  aooouuts  and  to  make  one  or  two  altaatums  in  the 
matter  of  nomenclatxire. 

1  much  indebted  to  Prof.  P.  Jeffrey  I3cll  and  to  Mr.  R.  I.  Focock  for  theit 
aoaaUmy  and  kindneas  in  faoOitatinf  my  work  among  the  otdleotkms  under  their  oharge. 
Sify  thanks  are  also  due  to  Prof.  E.  It.  Bouvier  and  Dr.  J.  G.  dc  Man  for  giving  me 
information  and  adrioc  on  various  points,  and  to  Dr.  Ghaa.  Chilton  for  the  loan  of 
literature  relating  to  Australasian  Crustacea*. 

As  r^;ards  nomenclature  and  classification,  I  have  followed,  where  possible,  the 
important  work  of  Dr.  A.  Aleoek,  *  Materials  for  a  Gandnobgical  Fanna  of  India**  now 
in  course  of  publication.  The  extensive  collections  upon  which  his  revision  of  the 
Indian  species  is  based, and  tbe  exhaustive  way  in  which  the  bibliognii^hy  of  the  subject 
is  treated,  render  this  work  indispensable  for  the  student  of  the  Indo-Pacilic  Crustacea. 


Tribe  CTCLOKEIOPA. 
Family  Xanthioa 
*Carpi!iu»  comwm*  (F«nk.). 

Carpilodea  sp. 

liomera  einetimana  (White), 
^JUergattM  floridut  (L.). 
*LophttelM  gnmtkua  (Rupp.^ 
*lMphozoxt/mus  octodenlatuM  (M.i>S.). 

— —  dodone  (Uerbat). 
*Xnffte  {L^9mt»)  atarahu  (H.-E.}. 

*Etisu.i  lieviinnnus ,  Rand. 

*EUao(kt  fronttttu,  Dana. 

*  aeOre  (Uerbat). 

*AldMH  huppeUii,  Xrausa. 
calculdsa  {M.-E.]. 
—  granuUUa,  var.  curchariat,  White 
 PcroMji^  w.  Mfuamoat,  Head.  (?). 

*  hi/slrix,  Micrs. 

XatUkodes  Lamarekii  (M.-K.). 


the  Species. 

*Chlorodiiu  mger  (Porsk.). 
*P/^modiu$  mgulatus  (M.-E.). 

 Mt4iUi»  (A.  M.^.). 

fMorodopth  melanodactylMf  A.  U.^. 

 ■  tpiniprt,  A.  M.-E. 

Cynm  Andreostyi  (And.). 

— -  mdmedactyluM,  De  Uaaa. 
»Or;«M  ffuttatm-  (M. -¥..). 

Pttudoziut  dispar,  Dana. 
*PflinMiM  emor,  A.  If  .-E. 

*  pulcher,  Miers. 

*  Meminudus,  Miers. 

•  taalii*  (Latr.  ?),  Mien. 

— —  fa^ffieorait,  Rilgi  nr. 

—  crv'tipfx,  n.  sp. 
*Actumtmt  xet^er  (De  Haan). 

Tropezia  ferm^iiett,  var.  anoUta,  Dana. 
*  cymodocf  (Herbst). 

Tetralia  ylaberrima  (flerbst). 


*  Sinn  tbii  pupor  wan  read  I  have  boon  enabled,  by  tin'  lundtii:^  of  Mr.  T.  H.  K.  Stehbinfc.  to  00D»ult  Panlaon'a 
little-knowa  work  on  tbe  CruttacM  of  the  Bad  Sea.   Pro£.  Walier,  of  tUa  CoUege,  has  been  good  enough  to  tnadate 
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Family  PoKTtJiriM. 
lAsft^arcinux  orf/iruhris,  Dana.     -  - 
Caphyra  rofundijrotu,  A.  M.-E. 
*NephHimi  ««viiHMlniAu  (H«rbat). 

*  ■     pelagicus  (L.). 

*'        {AcheUtus)  ffranulatut  (M.-E.). 

*  (  )  ,  var.  vnitpiHonu,  Mkllt 

*JhalamUa  prymna  (Herbct). 

•  adtnete  (Hcrbrt). 

*  sima,  M.-E, 

Family  Canchidju 
*Kraiutia  nitida,  Stimpson. 

Tribe  CAVOmiOtA. 

Aaifly  Grapsioa. 
*Metopop-ap*u»  mettor  (Forek.). 
*Vmruna  Utteraiu  (Fabr.). 

Family  Ocyfodidj!. 
*Oetfpoda  ctratophihalma  (Pallas). 
CISw  (sGeiuMMr)  Utr^MOn  (HcrbM). 
Ctarof  qriw  tp. 

Tribe  VBWBatA. 

«CUwaA4MliM(L.). 

leouly  LBUOOUiom. 

Cf^Un-Tifmus  Haddom,  n.  sp. 
^Oreophorw  J'rontalit,  Mien. 
*MyraJugax  (Fabr.). 
*  ow6r«A*,  Hmv.  (t). 

*LtlUOsia  lonyifr-ms,  var.  JHl/eAefTniM,  IflBin. 
•  Hagweili,  Mien. 

Pamdophilyra  MdeHtttm,  Mien. 

jTMMte  gniHl^t  Bdl  (t). 


Family  DoBiFPiM  (f). 
♦/•oficu*  Juketii  (Wliitc).  . 

 WiMd  (MiersJ. 

<—  earr^pei  (Alooek  ft  Andereon). 

lUbe  OXYEHYHCHA. 
FMuOgr  UuDiA 
'.^idkcKe  Mien. 

*Partttymolu*  itxspinotm,  Mien> 
*(yncinopM»  amua,  Be  Umq. 
*Xeiueiirdimm  i^Aenubtut,  White. 
*Huenia  protmu,  De  Haau. 
*Mena:thiiis  monnceron ,  Latr. 

Hyastenus  gpinotm,  A.  M.-E. 
' '  t/fftt  A.  M«-B. 
*       emvexus,  Mien. 

—  vamconpet  (Adaiaa  &  White). 

 Bnekii,  De  Man. 

*JVe»ie  terpnl\fera  (Ga6F.)< 
*  latmts,  Pocork. 

T^AMrorrwiiM  slyjr  (Hcrbat). 
•PerwrnlAntt  (CAbrieetdie*)  Goiiiipti^^wii,  Heev, 
*  (  )  imOeatut  (M.-B.). 

*Schi:riphry»  rt^irra  (^r.-E.). 

{Jyclax  suborbtculttri»  (Stimpaun). 
*P»mimrisif>pm  Miioat,  Mien, 

*Micippa  phUyra  f  Hcrbat), 
*TiariHia  anfftula,  Duua. 

Family  Parti!e?<opi!>j!.  j-^.^^  y 

*Lambrtu  {Julacolaminu)  hopionottts.  Ad.  &  Wh., 

*  (ParltaMrfdNnintt)  cal<^pmdut  Ad.  ft  Wb. 

<  (  )  eoirfr^aatu,  n.  «p. 

iMeiUe  lidiiu 

VbhuIj  HAf4M)CAiciifiiui  (noiB.  nov.). 
lftj|Mrfee«"cfeiU'  fliemyielre,  StimptoD. 


In  the  ;il>ovt!  list  1  have  marked  with  an  asterisk  those  species  whiclj  have  been 
already  recorded  from  the  Iforth  or  KortJi-eMt  of  Attttnlia.  Of  the  qwdet  not  so 
raooided  the  xoBjority  are  known  to  IwTe  a  wide  diairiliutioa  within  fhe  Indo^Fadfic 
xegkm*  and  the  few  cases  where  the  range  of  a  species  is  considerably  extended 
(e.  g.,  Palicm  Wliilci)  inerolT  help  to  emphasize  (he  uniformity  of  the  crustaceaa  fikona, 
whose  range  is  coterminous  with  that  of  the  ooral-rccfs  over  this  extensive  area. 

1* 
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Carpilius  convkxus  (Forslv.). 

CarpUuu  eamemt,  H.  Milnc-Edward*,  Hint.  Nat.  Crust,  i.  p.         pL  xri.  figa.  9-10;  Alcock, 
Jonin.  Amtie  Soe.  Bcug«I,  Urii.  [2)  p.  80  (1898). 

ThnefemateB  and  two  males.  One  ]a1)dkd**V^dirit]iin  hollow  in  IW^poro.'* 
ZoetOify,  **U«t,*' 

Cabpilobes  flp. 

A  nnmber  of  vexy  small  speoimens  belonging  to  this  gemis  do  not  agrae  aatiKfMitamly 

with  aoy  of  the  described  spedesi  but  in  t1ie  absence  of  a  larger  series  for  comparison  I 
do  not  vcnturo  to  flnseribe  thfm  as  new.  They  are  identical  with  certain  small  specimens 
in  the  British  Museum  dctei  minpfl  a<^  0.  ruffatm,  L;i(r.,  Iiut  ditFer  from  larger  specimens 
of  that  species  and  from  the  tigure  given  by  A.  MiluoEdwards  (N.  Arch.  Mus.  Paris,  i. 
pI.  ziL  figs.  8, 3  o-ft)  in  the  &ot  tiiat  the  lohnlations  on  the  auikoe  of  the  oanpaoe, 
and  especially  on  the  branchial  regions,  are  more  numerous  and  do  not  haTe  the 
reEfulai  ly  transverse  direction  »o  marked  in  C.  rugatm. 

The  C.  cariodiis  of  Alcock  (Joum.  Asiatic  Soc.  Bengal,  Ixvii.  (2)  1898,  p.  86,  and 
lUustr.  Zool.  '  Investigator,'  Crust,  pi.  sxxri.  fig.  7,  1899)  •  resembles  our  specimens 
lather  closely ;  but  in  tiiat  speeies  the  carapooe  is  not  quite  so  broad,  tiie  antero-Iateral 
borders  less  convex,  and  the  lohules  on  the  latoal  regions  of  the  caiapaoe  are  ananged 
in  a  sligliily  difTerent  manner. 

LocaUtj/.  "Murray  It^ljuid,  15-30  fms." 

Leomb&a.  cikcttmana  (White). 

CnpiUut  dndimanus,  White,  in  Jukes's  Voy.  <  Fl.v.'  ii.  Appendix,  p.  386j  pL  iL  fig.  8  (1847)  ;  Adsma 

&  Wbite,  Voy. '  Samarang,'  Crust,  p.  37,  pi.  vii.  %.  4. 
Lkmera  Imta,  Shdm,  U.S.  £xpl.  Eip.>  Cnwt.  i.  p.  161,  pL  vii.  figi. 

L.  cinctimana,  Dana,  op,  eit.  p.  161. 

L.  lata  and  L.  cindimana,  A.  Milue-Edwards,  N.  Arck.  Mus.  Paris,  i.  pp.  219-220  (1866). 

cfoeNmsM^  A.  Milne-Bdwuds,  17.  Avdb  Mua.  iWis,  ix.  p.  176,  pi.  r.  fig.  4  {ISn). 
Cu^bde$  cinciimanus,  Mi(  i  s,  Ann.  &  M«g.  Nat.  Hi«U  (8)    p.  284  (1880)  $  HeDdcmon,  Tr.  Idnn. 

Soc.,  (2)  Zool.  V.  p.  354  (1893). 
L,  dnctimana,  Ortmaim,  Zool,  Jakrb.  Syst.  vii  p.  4fiO  (1893)  j  Alcock,  Jovucu.  Asiatic  Soc. 
BaDgd,  Ixfii.  (S)  p.  88  (1898). 

Two  male  and  two  female  specimens. 
Localihj.  "  Miurray  Island." 
]}Mribution.  Zanzibar  to  Tahiti. 

The  synonymy  of  this  species  and  of  the  genus  of  which  it  is  the  type  give  striking 
avidence  of  tiie  intangible  natnra  of  the  charaeters  on  which  we  are  forced  to  rely  in  tiie 
dassificatian  of  flie  Xanthoid  crabs.  As  defined  hy  Dana,  Ziomera  is  stated  to  resemUe 

Carpi'liiid  in  the  disposition  of  the  antcnnw  (that  is  to  sa,y,  lln-  Ijasal  ant eimal  joint  enters 
into  the  inner  orbital  hiatus),  atid  the  genus  is  separated  from  C<'fjii lodes  only  by  the 
fact  that  the  fingers  are  said  to  be  sharp-pointed  instead  of  spoon-shaped  at  the  tip. 

•      dbo  Hcbili,  An.  Has.  QsMva.  (2)  sz.  p.  266  (ISm. 
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A.  Milne-Ed  wards  in  his  monograph  of  the  Cancridic  c.  1SG5)  abandoned  the  use  of 
the  character  drawn  from  the  shape  of  the  linu'ci-tips  as  a  generic  distinction,  but  he 
retained  the  genus  Liomera,  placing  it  in  the  group  of  genera  having  the  basal  antennal 
joint  *'  a'aiiiattiit  tenlemedt  au  front  par  son  anj^  interne,"  and  aeptaeaSing  it  thus  from 
CarpHodea  by  a  character  in  direct  contradiction  to  the  original  deBaitiott  of  the  genus. 
Miers  in  1880  {I.  c.)  referred  our  species  to  Carpilodes,  accoptini;  that  i^enus  iu  Miluc- 
Edwards's  sense  as  having  the  basal  joint  of  the  antenna  "  produced  along  the  exterior 
margin  of  the  infero-lateral  frontal  procct^s  so  as  to  enter  partly  witliin  the  interior 
orbital  hiatus  *'  (Chall.  Bep.,  Braohyuni«  p.  138, 1886).  Altbongh  thus  deprived  of  its 
type  species,  the  genus  Liomera  was  retained  by  Micrs,  who  defines  it  (Rep.  Voy. 
'  Alert,'  Crust,  p.  52R)  very  much  as  Milne-Edwards  had  done,  and  refers  to  it  certain 
sjjecies  which  he  later  included  (Cliull.  Rep.  p.  T^Hj  in  the  !;euu.s  Xnntho.  Ortniann 
and  A] cock  return  to  Milne-Edwacds's  poaitiun,  iucludiug  this  species  in  Liotaera  and. 
defining  it  as  Jiaving  the  hassl  antennal  joint  not  entering  <he  orbital  hiatus,  and  the 
first-named  author  gives  a  figure  of  L.  cinctimatm  to  illustrate  this  very  point.  It  will 
thus  be  seen  that  of  the  autliors  who  have  examined  this  species  Dnnri  and  fliers  rej^ard 
the  basal  antennal  joint  as  entering  the  inner  orbital  liiatus,  w  ihle  Mihie-Jidwards, 
Ortmann,  and  Aloock  state  explicitly  that  it  docs  not.  As  a  mutter  oi'  fact,  Liomera 
ooeupies  in  this  respect  an  faitermedktB  position  hetwemi  two  wtremes,  which  an> 
connected  by  a  continuous  series  of  gradatifHis.  On  the  one  hand*  we  have  forms  where 
the  basal  joint  lies  nparly  long^itudinally  and  meets  the  posterior  process  of  the  front  at 
its  tip,  so  that  tlie  shnr*  line  oT  junction  Ijetween  the  two  is  transverse  to  the  a.xis  of  the 
joint ;  on  the  uliicr  hand,  we  may  liave  the  basal  joint  lying  very  obliqitely  to  the  axis  of 
the  hodj,  meeting  the  frontal  pcooess  with  its  inner  edge,  so  that  the  prolonged  line  of 
junction  is  approximately  parallel  to  the  axis  of  tiie  joint,  which  thus  lies  more  or  less 
completely  in  the  hiatus  between  the  frontal  process  and  the  lower  Avall  of  the  orbit.  In 
the  present  species,  however,  the  siiort  trapezoidal  hasa!  joint  meets  the  frontal  process 
at  its  tip,  but  the  short  line  of  junction  bctwceu  tiie  two  is  obliquely  placed  with 
reference  to  the  long  axis  d  the  joint,  so  that  a  small  portion  of  the  latter  may  be 
regarded  as  lying  in  the  orbital  hiatus  between  the  frontal  process  and  the  snhorhital 
Avail.  Moreover,  some  individual  variation  in  this  respect  is  observed  when  a  series  of 
specimens  is  examined,  .nid,  if  we  may  jufltrp  ]>y  tiic  analogous  case  of  At^itPtt  calculma 
referred  to  below,  it  would  seem  tliat  this  cuaractcr  is  liable  to  change  with  the  growth 
of  the  individaal. 

AXmOATtS  FLORIDUS  (L.). 

Jlayofiv/toriiru',  Aloock,  Jonm.  jVsiatic  Soc.  Bengal,  Ixvii.  (2)  p.  98  (1S98). 

Two  small  specimens  of  this  widely  distributed  and  common  Indo-Pacific  species 
The  oarapaoe  of  the  larger  is  10  mm.  long  and  IG  mm.  broad,  the  relative  breadth  being 
somewhat  greater  than  in  larger  specimens. 

Z0ea%.  *<Monay  Island,  reef." 
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LOVHACTiEA  GKANn-OSA  (Riipp.)- 

Canrn-  Rmbattu,  H.  Milne-£d«ud»,  Hist.  Nat.  Crust,  i.  p.  377,  pi.  xvi.  figs.  1-3. 
Lophactaa  fframUota,  A.  Milne-Bdmida,  N.  Arcb.  Mna.  Vwnt,  i.  p.  247 ;  Alcock,  Joam.  AittitioSoe. 
Bengal*  IxviL  (S)  p.  101  (W}. 

A  temale  specimeiL 
ZoMrfflJy.  "ItonresStnite.** 

IiorHOZOZVMirs  OCTODENTATDs  (Miloe* Edwards). 

Xantho  oclodfnlatns,  11.  Milne-Edwards,  Hist.  Nat.  Crust,  i.  p.  398. 

Lephosoiymus  oclodenlatm,  Haswell,  Cat.  Austr.  Crust,  p.  5B. 

L.  ^MaScH*  (L0/Uien»CnNt  y<9.  *  Aterty'  p.  S07 ;  De  Mmi,  Zool.  JMlurkSTit  Tiii.p.  BIS. 
£.  MfoMcfM,  AJoodt,  loom.  Aiktifi  Soe.  B«icii)«  UnL  0>)  P- 106  (180^. 

Tluee  male  and  three  female  specimens.  The  largest,  a  male,  has  the  carapace 
75  mm.  broad,  and  in  it,  as  in  the  other  smaller  specimeng  of  >>otli  sexes,  the  chelsB  are 
uhout  equal  in  size.  The  difference  between  the  sexes  in  the  prominence  of  the  last  two 
pwn  of  antero-lateml  teeth  noted  by  De  Man  {I.  c.  p.  519)  does  not  bold  good  Iw  oor 
qpeoimeita. 

LowUh/,  **  Ringing  i!eef»  Mabttiag." 

LoraofiOSTMUB  ooooint  (Herbst). 

laphosozymus  dadone  (Hbst.},  Dc  Mnn,  Ardi.  Natnrg.  liii.  (1)  p«  S70»  pL  S.  flgl.  8»  t «  (1B87)  ; 

Alfock,  Jmirn.  .Vsiatic  Sue.  Helical,  hvii.  (2)  p.  108  (1898). 

Two  female  specimens,  about  13  mm.  broad,  agrwin»  pRrfcctly  with  the  figures  and 
short  description  given  by  De  Man.  The  grooves  on  the  outer  and  inner  surfaces  of  tbe 
Awtf  his  of  the  ehelipeds  aw  veiy  1»coad»  and  the  upper  nuucgin  bettraen  lhan  ia  ndnoed 
to  ft  &in  diarp  enat.  De  Man  notes  tiwt  titese  grooves  are  deiqier  in  young  individnala. 

iMCality.  "  Channels  between  reefs,  Mcr." 

XHuriinUum.  Mosambique  to  Tahiti. 

Xantho  (Lkptouius)  exaiiatus  (Milne-Edwards). 
Chkrodiug  exaratw,  H.  Mike-Edwards,  Hist.  Nat.  Crust,  i.  p.  402. 

L^fint  oMratfw,  A.  IfOne-Bdwuds,  N.  Anih.  Um.  Vum,  ix.  p.S22  (1878)  $  De  Mm,  Aveh.  Mstniv. 

lii.  (1)  p.  285  (1887). 

Xanthij  {Loptnd'ms)  exaratiu,  Alcock,  Juoru.  Anintic  Soc,  Bengal,  Ixvii.  (2)  p.  UK  (18'.)8). 

A  single  small  female  specimen  of  this  coimuou  and  v.iriablo  spociuB.  it  appeurs  to 
differ  from  tlie  typical  form,  as  described  by  the  authors  (juoted  above,  only  in  the  fact 
ttiAt  the  mist  and  hand  of  the  ehelipeds  are  rugose  aboTe  and  the  outer  Cue  ctf  the  band 
is  gmnnkted. 

LowUUg.  '*CDckbuni  group  (N.  (iueenshindjb  shorct" 
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Emus  LJiViHAKrs,  Band. 

Eii$M$  Ittvimmm,  Band.,  Dana,  U.S.  Expl.  Exp.,  Crust,  i.  p.  185,  pL  i.4g*l}  Alooek,  Joani.Amtie 
Sue.  Bengtl,  hviL  (S)  p.  181  (1808). 

A  dbgle  small  spedmeii  (17*5  mm.  long)  agMNng  in  general  shape  and  propordoui 

of  ainii)aoo  irifh  lliestiU  smaDer  afMMiimens  figured  by  Dana  (/.  c.  fig.  1,/),  the  breadth, 
ratio  of  the  carapace  being  the  sam«>  (1-46)  as  that  ijiiven  by  him.  In  fiiU-grown 
specimras  the  carapace  is  much  more  transyerse,  the  breadth-ratio  being  about  I  fi, 

iMcalitif.  "  Pringing  reef,  Mabuiag." 
EnaoDn  nOfHVALls*  Dana. 

Eti.to,h:H  fronialh,  Dann,  U.S.  Expl.  Bxp.,  Cnuft.  i.  p.  187,  pL  iz.  1^  8  j  Ds Mu, NoIm  Lcfdu  Mw. 

xii.  p.  H,  pL  1.  fig.  2. 

Our  two  specimens  (about  11*5  mm.  long  bj  17*25  mm.  broad)  agree  more  closely  with 
De  Man's  figiiie  flmiL  Bana's,  whidi  la  tslf^en  firmaa-veiy  amall  speoiniea  only  8  mm. 
broad.  The  slight  emacginatioa  of  the  frontal  lobes  la  eren  leaa  marked  iJiaa  in  De  llian'a 
figure,  these  lobee  being  nearijr  ttansvemety  tnmeaie.  The  posterior  tcelliof  the  antero- 
lateral mnririn  are  rather  less  spiniform,  and  some  other  slight  difforenofle  are  to  be 
gathered  from  De  Man's  detailed  description. 

Locality.  **  ]naiiguig  reef,  Mabuiag.** 

EnsoDEs  ELECTRA  (Hcrbst). 

Mtuodet  tculptilis,  Heller,  SB.  Ak.  Wicn,  xUii.  p.  838  (1861) ;  A.  JlihM-Ediraidt,  N.  AieL  Mua. 

Paris,  ix.  p.  236,  pi.  ix.  64.  2  (1873). 
B.  deetra  (Hbrt.),  De  Mao,  Aveb.  Nstaig.  Ijii.  (1)  p.  180  (1887). 

Two  specimena,  agreinng  well  with  HeUer's  description  and  Milne-Edwarda'a  flgnn. 

Tke  larger,  a  iemale,  measures  7  mm.  in  length  by  1 0  mm.  in  breadth  (breadth-ratio  1  42), 
and  is  thus  somewhat  broader  than  is  indictted  by  cither  of  the  authors  nunied,  wlujse 
measurements  give  the  breadth-ratio  as  13G  and  1'38  respectively.    The  smaller  specimen 
is  a  male  4  mm.  long  by  5*35  mm.  broad,  giving  a  ratio  of  aboat  r8L 
LoeaUt^.  *'Himay  laland,  leef.'* 

AcT.^A  RuppBLLii,  Kmuss. 

Aetna  RuppeUii  (Kr.),  De  Mm,  Zuol.  Jabrb.  Syst.  viii.  p.  499  (1893) ;  Aloock,  Jouru.  Aaiaito  Soo. 
Bengal,  Ixvii.  (2)  p.  144  (1898). 

Our  specimens  agree  in  most  ][X}iats  with  the  descriptkn  of  tbis  species  as  given  by 
Da  Uaa  (I. «.  and  earlier  papers  there  rderxed  to).  They  show  some  vanation  in  the 
hatriness  of  the  body  and  in  the  prominence  of  the  rct^ional  divisions  of  the  oarapaoe. 

One  specimen,  considerably  larger  than  the  others,  ditfers  from  tliem  in  the  printer 
length  of  the  hairs  on  the  carapace  and  in  the  scantiness  of  the  short  down  which  in  the 
other  specimens  covers  the  carapace  below  the  long  hairs.  In  this  spedmien  the  finger^ 
tips  aie  slightly  exwrate.  All  oar  specimens  can  be  matched  from  the  aeries  refened 
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to  A.  BuppelUi  in  the  British  Museum  collections,  but  in  none  of  the  latter  are  the  hairs 
quite  so  long  as  in  our  largest  individual. 
ZoeaiiHea.  **  Mimmy  Island  ;  **  Thursday  MkoA,  fringing  rerf  and  thore  " ;  "Albany 
10  filth.'* 

Act.t:a  CATX^rLOSA  (Milne-Kdwanls). 

Cancer  catctUonu,  ii.  Milne-Mwards,  Hist.  Nat.  Crust,  i.  p.  878  (1884>). 

.<fef4M  Mte/oM,  A.  Mihe-1!dwMdi,  N.  AreL  Mm.  Pir^  %.  8  (1865) »  Binnll, 

Cat.  Austr.  Crust,  p.  45  (1882). 
EmarUhiu  tubereuioiu*,  Miers,  Cnut '  Al«rt/  p.  205,  p.  xix.  fig.  A  (18^4). 

AeUea  caleulma,  Hemdsnon,  Tr.  Limu  Sob.  London,  (2)  ZooL  v.  p.  356  (1893) ;  Alcock,  Joonu  Asiatic 
Soc.  Bengml,  lirfi.  (8)  p.  158  (1808). 

Five  specimens  of  this  spedes  are  in  the  oolleotiott.    PMf.  E.  L.  Bouvier  lias  very 

kindly  f  alceii  the  (rouble  to  compare  one  of  our  specimens,  sent  to  liim  Tor  the  purpose, 
with  th(;  original  type  specimen  of  H.  MilDo-Edwards's  Cancer  ctUculasm  in  the  Paris 
Museum.   He  writes  as  follows  t — 

'*  J*ai  eompavfi  minntieusement  votre  Ombe  ame  le  type  ^Jetma  oeile«lo«a,  Sdw.  U 
appartient  6vidcmment  h  la  m^mc  espc'ce.  Les  tubercules  du  test  y  sont  beauconp  plus 
saillants    'iiais  ils  sont  partout  dispo.s(5s  dans  le  m^me  ordro  et  sont  entouri^s  aussi 

d'uuc  aureole  p6riphcrique  de  ponctuations  je  tous  le  repete,  on  ne  saurait  douter 

dc  I'identiilcation.'' 

The  identiflcatbn  of  our  apechmena  bong  Tondied  for  on  such  eaiaellent  aiithofUrf,  it 

may  be  useful  to  give  in  some  detail  their  characters  as  compaxed  iritli  AcU^  granulata 
(Aud.),  since  it  appean  that  recent  writera  bare  not  idvays  raooeaafoUy  distinguished 

the  two  species. 

The  breadth-ratio  of  the  carapace  varies  from  l'd3  to  1*4  wiUiout  apparent  relation  to 
the  aetnal  siae.  The  three  posteriw  lohes  of  tiie  aatero-lateral  mai^  are  piaminent 
and  well-deflned,  and  in  front  of  these  the  first  lobe  is  represented  by  a  single  tubende. 

Tn  Acttvn  grnmdatn  *  tlio  lobes  nrp  low,  miinded,  and  indistinctly  separated.  The  regions 
of  the  carupace  are  much  juoro  distinct  in  A.  calcuiom,  being  separated  by  rather  deep 
grooves,  which  are  in  part  smooth  and  free  from  granules.  Thoix*  is  a  marked  and 
genen%  nnooth  groore  parallel  to  the  hinder  margin  of  the  carapace  and  separated 
from  it  by  two  or,  in  one  case,  three  rows  of  granules.  The  posterior  margin  is  defined 
at  each  end  by  a  small  spinif'orin  l  uherele  wliich  Is  not  distinct  iu  A.  tjramilata.  The 
ciirdiac  area,  is  of  a  rather  ditterent  shape  from  that  shown  in  the  lit^nro  iriven  hv 
A.  Milne-Edwurds,  being  produced  and  much  narrowed  anteriorly.  The  tuU-rcles  on  tiie 
Muface  of  the  carapace  are  rounded,  smooth,  and  surrounded  eaeh  by  radiating  poneta- 
tions.  On  the  posterior  part  of  the  carapace  in  some  apecimens  they  become  depressed 
and  ctmfluent.    In  A*  ffrauulata  the  tubercles  are  more  pointed  aud  the  radiating 

*  1 1uT«  nted  forconpwiion  two  siiedmcna  of  A.  grmaiiltia  front  Japan  in  the  MtueaiB  of  Univcreity  College. 
UuK  differ  sliRlith  from  SaTigBj'*  i'l^mc  i  \u  -  r.  Av  rKgj-pto.  Cru«t.  pi.  vi.  fig.  1')  in  the-  rougher  nppearauci!  of  tbo 
OMSiMce,  but  tbey  ee«in  to  agiw  in  aU  «8««iiUiiJi  poiiiti  with  tlus  as  well  u  with  tiie  deneriptioiu  of  latw  writers. 
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punctetions  mark  off  more  or  loss  promitiPTit  acccRsory  tubercles  which  surrotmd  the  base 
of  ^oh  large  tubercle.  The  frontal  lobes  in  A.  calcnlom  are  smooth  or  iudistinctly 
gmuilatad  on  tiie  edge,  while  in  A,grmiikd»  they  are  edged  ynih  pointed  gramilBB.  In 
MfenIoM  .llw  oatar  Inurfluie  of  the  h«ub  bean  smooth,  blnnlly  oonioal  taberale» 
aniMlged  in  longitudinal  rows  ;  in  A.  granulata  the  tubercles  are  lower,  surrounded  by 
prominent  and  pointed  acces?sory  tuHrrclos,  and  the  arrangement  in  rows  is  le?is  regtUar. 
The  waUdug-legs  are  covered  with  tubercles  rounded  at  the  tip,  smooth,  and  larger  in 
eise  tluui  in  A.grtmuiaittt  vhera  they  ace  low,  pointed,  and  more  nmnetoiu.  Tb»  msrua 
joint  of  the  kafc  pair  of  legs  is  stiottgfy  anmte  above,  the  semtiflos  incceaaing  in  height 
tOVaids  the  distal  end,  and  its  poafcerior  face  is  nearly  smooth.  In  A.  ffrantUata  the 
serrations  of  the  upper  edare  are  small  and  irro;_'ular.  and  the  |M)sterior  stirface  >s  covt^red 
with  grauulatioos.  The  sternum  and  abdomen,  especially  in  the  male,  are  smouih,  with. 
scattered  punctatioiu,  while  in  ^.  grantUaia  the  same  regions  are  usually  modi  gmnnUited, 
at  kesfe  posteriorly. 

In  his  report  on  the  Orustaoea  ooUected  by  H.M.S.  '  Alcit,'  Mr.  Miers  has  described 

and  fiprnred,  under  the  name  of  Euxanthm  titht^roulosm.  a  spepiot  which  I  believe,  after 
examination  of  his  type  specimens,  to  be  identical  with  the  present.  Mr.  Micrs  writes, 
'*  As  the  basal  antennal  joint  enters  well  within  the  inner  orbital  hiatus,  this  species  must, 
I  thinlc,  be  referred  to  the  genus  JlkuwaMM."  In  his  spedfio  deaoriptiott  the  acoonnt  of 

tbo  })asal  antennal  joint  is  qualified  by  the  words  "  in  the  adult,''  and  certainly  the 
differeuco  in  this  respect  between  the  largest  and  the  smallest  of  the  specimens  he  was 
deeciibiug  iii  conspicuous  enough  to  have  suggested  a  doubt  as  to  the  validity  of  a  generic 
distinction  resting  on  this  point  alone.  As  a  matter  of  £act  it  h  easy  to  find  specimens 
bodi  of  the  fnesent  species  and  of  A,  gramUaiu  in  whioh  the  basal  antennal  joint  enters 
quite  as  far  into  the  orbital  histos  as  in  any  but  the  largest  of  Miers's  specimens  *.  The 
individual  which  he  figurw,  and  from  whicli  his  description  is  mainly  drawn  is  a  largft 
mnlo,  23  mm.  in  length.  The  carapace  is  rather  wider  than  in  smaller  specimens,  the 
Itreudth-ratio  being  about  1*13,  und  the  tubereulation  of  the  carapace  is  very  strongly 
dereloped.  The  smaller  specimens  associated  with  tbb  hjr  Mr.  Hiers,  and  obtained  by 
the  '  Alert '  in  the  vicinity  of  Torres  Straits,  are  all  but  identical  with  the  specimens  in 
the  present  collection  from  the  same  locality.  ^Fr.  triers  further  states  tliat  t!io  sniaHor 
specimens  "have  much  the  aspect  of  eertaiu  Avleetv,  c.  g.,  A.  gmiiulaia  (Aud.)  and 
A.  carchariaa,  White ;  from  both  of  which  spedes  they  may  be  distmguished  upon  the 
most  superficial  oauaaioation  by  the  smoothness  of  the  stornum  and  post«hdomen/*  In 
spite  of  the-  emphasis  of  the  last  sentence,  I  find  in  the  British  Museum  collections 
specimens  determined  hy  ^fr,  ^Micrs  as^Y.  gramifittd  (amon<]r  others  tlie  one  referred  to  in 
his  *  Challenger '  Report,  p.  120)  wliich  resemble  iu  every  respect  the  smaller  tyj>e«;  of  his 
Euxanthus  tuberculosti^.  The  few  specimens  referred  Xo  A.  calculom  in  the  British 
Uosenm  eoUeotioa  are  rather  different  in  appearance  from  our  Torres  Stvaits  specnmens, 

*  Paaldon  (wito«v  work  Mr.  Miunt  had  uot  tuHiti)  tuul  olriiiMly  Mtitbliiihcd  a  new  gvnos  tCuxandtodt*  iur  tlie 
nmilBmBt  JeUm  granulata  on  MMAUt  d  tW «tiiKt«i«  iu  auteoittl  ngioa,  whieli  fae  flgores  (^OrastaoM  vfOie 
Red  Scft'  (Rn!"'ian),  1""^',  P-  figo.  3ft8a). 

«KOOVI)  8£U1£S. — ZOOLOGY,  TOL.  VUI.  2 
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the  tubercles  on  the  rnrnpacp  brinrf  vrry  riiucli  depressed,  conQlieilt»  And  smooth.  I 
believe,  hnwPTcr,  timt  they  must  be  refrrrod  to  the  same  species. 

Localities.  "  Thursday  IslaBd  " ;  "  S.  of  Orman's  reef,  5-7  fath." ;  "  Chaanels  between 
Teefo,  UalmiBg" ;  **Gfaanndg  between  nefr,  Her  tmd  Dua  "  (5  speeimans). 

ACTiBA  GRANUIiATA,  var.  CAKCHAHIAS  (Wllite). 

Aetna  earchttriiu.  White,  Proc.  ZooL  Soc  Londou,  1847,  p.  224 ;  A.  Milnc-Edwud*,  N.  Arcb.  Mas. 
Pari*,  i.  p.  276  (1865). 

A  dai^e  femalo  speoiiiieD,  periwpa  sterile^  the  abdomen  apptt<u  iitg  unusually  maroir. 
It  agrees  perfectly  with  Whitens  type  spedmen.  m  the  British  Museum,  saTe  that  the 

under  surface  is  rather  smoother.  I  have  no  doubt  that  Miers  is  right  in  regarding  this 
as  merely  a  variety  of  A.  granuUiia  (Chall.  Bop.,  Brachynra,  p.  122).  The  Japanese 
specimens  of  A.  fframtlata  referred  to  above  show  a  tcndcucy  towards  this  variety  in  the 
rougher  aspect  of  the  canpace  as  compared  tntii  Savigny's  figure. 

ZoeaUiif.  **  8.  of  Orman's  reef." 

Dktriiuikm.  Swan  Sirer,  W.  Aostnlia  (WM(e% 

.  AcTJBA  Pbbonii.  Tar.  squamosa,  Hendmon  (?). 
Ael^  PtroHUt  var.  «7ihmm,  HeudcnoD,  tr.  Liiui.  Soe.  London,  ^)  Zaol.    p.  867. 

A  male  specimen,  10  mm.  in  length  and  14  mm.  in  breadth.  It  differs  much  in 
appearance  from  the  few  specimens  of  A.  Peronii  (all  of  smaller  size)  available  for 
comparison,  but  it  agrees  closely  with  the  short  dcscrijitioii  given  by  Prof.  Henderson 
of  his  var.  squamosa.  The  tubercles  of  the  antero-kteral  margin  arc  rrplaced  by 
«hurp  spines,  of  which  there  are  live  on  each  side  behind  the  external  orbital  tooth. 
In  the  typical  A.  Peromi  there  are  only  four  tmherdes  on  the  anten>>laleml  margin. 

Locality.  "Torres  Straits." 

Ikstriimtion.  India  (Mettderson). 

ACKBi.  BTSfUZ,  Ififln. 

AetMt  kffttr^  Mifln,  Hep.  'Challienger'  Bndiyan,p.  HI,  pLiL  llf.  S. 
Pour  female  qpecimms  having  the  following  dimensiona : — 

Length.  Breadth.  Breadth-ratio. 

4'5  mm.  5*5  mm.  1'22 

5-0  M  »6  M  I  S 

5-5  „  7-5  „  1-36 

7-0  10  0  „  1-48 

He  measuteuK  iifs  <j^ven  by  Miers  are : — 

(J  O  ram.  8-0  mm.  1»3 

Our  smaller  specimens  agree  very  closely  with  the  single  type  specimen.  The 
measurements  given  above  show  a  regular  increase  in  tfao  HdatiTe  hreadth  of  the  cara- 
pace with  incmring  age.  In  Ihe  largest  spedmoa  the  anteto^teral  bovders  are  mom 
finired,  the  front  is  narrower,  and  the  carapace  departs  from  the  hexagonal  outline  whidh 
it  presents  in  the  smaller  spedmens  as  in  Miars's  figure.  The  sur&ce  of  the  carapaoe  is 
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more  closely  gruaulated  than  is  showii  iii  fhfi  tigure,  the  gi-annles  lieiiig  of  different  sizesr 
smooth  and  rounded  on  the  posterior  part,  of  tlie  uarupace,  and  becuiuing  spiuiform  in 
front  and  at  tiie  aides.  The  spinalea  on.  the  hand  an  more  tliiddy  aet  aad  those  on  th» 
legs  arc  longer  than  in  Miers's  figure. 

Locality.  "  Torres  Straits." 

With  the  abore  I  may  associate  prt)visionally  t  wo  siiecimens  which  I  cannot  identify 
iritii  certainty.  The  smaller  (length  5  luiu.,  breadth  7  mm.)  resembles  somewhat  closely 
tlie  apectmens  of  A.  hfftMXy  diflaviog  diiefly  in  the  bhmter  armature  of  the  body  and 
leg*.  The  gianules  of  the  mrapace  are  less  closely  i»ckcd  and  are  rounded,  not  spiniform 
in  any  part;  on  the  chelipcds  they  are  TOuic^l,  and  or.  t^i:  1»'g.s  they  liavc  tlie  form  of 
bluntly  truncated  spines.  In  the  larger  specimf  n  (Iptigtli  IJ  mm.,  brmdth  12,  b  mm.)  tbc 
granules  of  the  carapace  are  still  more  depressed  and  smoother,  and  the  tubercles  on  the 
limbs  are  leaa  prominent.  These  ■pecimena  differ  from  ^eltmt  nodMom,  Ad.  d&  Whit^ 
in  the  much  narrower  carapace,  the  breadth-ratio  of  wliicli  is  about  1*4  as  compaved  with 
1-56  iu  tlic  last-rianietl  sjx'cics.  The  Chlorodim  fragtfer  of  Adams  and  White,  referred 
to  Actteodea  by  MierB,  is  apparently  a  somewhat  similar  species,  but  the  carapace  is  still 
narrower  (breadth-ratio  1*19)  than  in  our  specimens  and  the  lobes  of  the  antero-lateral 
maigina  are  indistinct  and  spined.  I  think  it  not  improbable  that  a  larger  seriea  would 
oomnect  these  qieoiniens  with  A.  i^trig  and  posnUy  with  some  of  iJie  oilder  apedes. 

Xantuodks  LA^fAUCKir  (Milne-Edwards). 

Xmtho  Lamarckii,  H.  MUoe-Edwards,  Hist.  Nat.  Crust,  i.  ji.  391. 

Xm»tkodet  ffrmunmmmt,  Dans,  U.S.  Expl.  Exp.,  Cnist.  t.  p.  175,  pi.  vtii.  figa  10  o-e. 

Xanihodes  Lamarckii,  A.  Mi  hie -Edwards,  N.  Arch.  Miis.  Paris,  ix.  p.  200,  pi.  vii.  fig.  8;  DeMail,  Aiob. 

Nattir*,'.  liii.  (i;;  [).  203,  Alcock,  Jnuru.  Asiatic  Soc.  Bengal,  Ixvii.  (2)  p.  l'>7. 

A  male  specimen,  lO  o  mm.  in  length  by  15*5  mm.  in  breadth.  The  carapace  is 
relatively  narrower  than  in  other  specimens  of  this  species  iu  the  Museum  of  University 
Coflfige. 

LaealUg.  **  Torres  Straits.*' 

Cai/OROurus  mgei;  (Forsk.). 

Chlorodiiu  niget,  Aicock,  .lourn.  Asiatic  Soc.  Bong^al,  Ixvii.  (2)  p.  KiO  ( 

Eleven  specimensj  four  males  and  seven  females,  showing  some  variation  in  therelative 
pnuninenoe  of  the  lohnka  om  the  carapace  and  in  the  acuteness  of  tbe  aatero-latoral 
teeth.  8(»ne  of  tiie  epedmens  show  Taiy  dittinetljr  the  q»iiiulati(m  of  the  upper  edge  of 
tbe  merus  of  tlie  ambulatoiy  legs  which  De  Man  finds m  the typeflpeoimeDa  (ZooL  Jahrh. 

Syst.  viu.  p.  520). 

LocalUiea.  "  Fringing  reef  and  shore,  Thursday  Island  " ;  "  Beet,  Wyer." 
FHTVonniB  UMeiii.A.TV8  (Milne-Edwsrda). 

Chlorodius  ungulatua,  H.  Milne-Edwards,  Hitt  Nst  Cnut.  i.      400^  pi.        flfk  &4 :  Dsoa,  U.S. 

£xpl.  Em)  .      ..t  i.  p.  205,  pi.  xi.  figs.  %a-b. 
Phifmodiu*  unguialut,  A.  IdUoe-Kdwanla,  N.  Aidu  Mo*.  Paris,  ix.  p.  218 ;  Mien,  Kep.  *  Chall.' 

2» 
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Brachyura,  p.  139;  OrtniAnn,  Zool,  .T.'>hr!>.  Sytit.  vii.  p.  454 ;  De  Man^  Zool.  Jalwb.  Syst*  vii. 
p,  524;  Alcock,  Jourii.  Asiatic  Soc.  Bengal,  Ixvii.  (2)  p.  162  (1898), 

Thrc-e  female  specimciu^. 

Qrtnumn  (I.  e.)  unites  Dana's  P.  numtieuhntt  with  this  ipedes,  but  Aloodc  (f.  c.) 
retaSns  it  as  distinct.   Tho  characters  chosen  hy  Alcock  as  diagnostic  do  not  seem  quite 

c'onsiVcnt  with  iho  doscriptions  of  former  Arrittrs  and  do  not  •■in1>l''  mo  to  discriininatp 
between  the  species  in  a  series  of  eleven  specimens  from  Snni'sa  and  Japan  in  our 
Museum.  The  thrce  .specimens  in  Prof.  Haddon's  collection  agree  with  the  uiigmal 
descrfptiQin  of  P.  mtrntki^amu  in  liavfng  the  chelipeds  "  anned  with  Tety  small  pointed 
tubercles  but  as  these  tubercles  beset  the  whole  outer  surface  of  tlie  hand,  the  spedmeos 
wnidd  hy  Alr^cl^rV  definition  be  referred  to  P.  vjigulnfus.  rei,'iirds  the  sculpture  of 

the  caraptvcc,  I  can  obsert'e  no  constant  diiference  between  these  and  specimens  from 
jjamoa,  in  which  the  chelipeds  are  distinctly  of  Alcock's  monticulosus-type. 
Loeamif.  ''Tones Straits.'* 

i'ltvMODn  s  scuLPTUs  (A.  iUluo-Edwards). 

Ckiorodiwt  *culptv4,  A.  Mihic-Edwards,  N.  Arch.  Miu.  Paris,  ix.  1673,  p.  217,  p).  viii.  fig.  4. 
PhfrnaHma  aet^rfw,  Aloock,  lovni.  Asiatic  Soo.  Bengsl,  Ixrfl.  (1^  p.  16i  (18M). 

Two  male  specimens,  the  larger  measuring  10- 5  mm.  in  toogCh  fey  16*5  mm.  in  bfeadth. 

They  agree  very  clo<i(dy  with  the  fi^ies and  descriptioiis  quoted  aboreii 

Locality.  "Torres  Straits." 
DMrHmlum.  Hed  8ca  to  Samoa. 

Chloeodopsis  melanodacttlus,  a.  Milne-Edwards. 

Chhrodopm  melanodactylu$,  A.  Milne-Edwards,  N.  Arcli.  ^lus.  Paris,  ix.  p.  229,  pi.  riii.  fig.  7  (187H}. 

Two  male  8pecimen8,  nsfreeins*  well  with  Milue-Edwurds's  description,  and  figures,  save 
that  the  hands,  and  especially  the  tiugers,  are  rather  longer  and  the  tubercles  on  the 
lingers  are  move  numenms.  The  series  of  spedmens  in  the  British  ICusenm  shows  some 
variation  in  these  respects,  but  in  none  are  the  hands  so  eSoogated  as  in  our  speoiniens. 

Localili/.  "  Murray  Island,  reef." 

JHstribution.  New  Caledonia. 

Ohlobodovsis  snmna  (HeUer)u 

Pilodiut  tjnt^ei.  Heller,  SB.  Ak.  Wien,  !clin.  p.  ^V^,  pi.  ii,  fig,  22  (1861). 

CUondoptu  tfimpet,  A.  Mihi&-£dward8,  N,  Arch.  Mua.  Tm»t  ix.  p.  230,  pi.  viii.  fig,  6  (1878)  j 
Da  Man,  Aid).  ITatoiy.  liiL  (1)  p.  282  (1887) ;  Akodt,  Joani.  At.  Soc.  Bengal,  Ixrii.  (2)  p.  169 
(IflM). 

A  male  and  a  female  specimen  are  in  the  collection.  De  Man  has  given  a  redescrip- 
tion  of  the  antero-lateral  teeth,  finding  the  descriptions  of  Heller  and  Milne-Edwards 
obscure.  UeUer's  account,  however,  is  quite  applicable  at  least  to  the  larger  of  the 
two  spedmens  before  me.  He  mentions  (1)  two  teeth  at  the  outer  end  of  the  upper 
and  lower  margbu  of  the  orbit  xe^peotive^,  (mWiftaitig  between  tiiem  a  deep  notch,  the 
estenial  orbital  hiatus;  (2)1he  three  s^nifbtm  teeth  of  the  anteio-btnal  margin; 


Digitized  by  Google 


■ 

BRACHTTJRA  FROM  TOBBBS  8TRAIT8, 


IS 


(3)  ill  front  of  the  first  of  these  latter,  "  zwei  ahtUioh  gestaltete  Zahnchen  ul>er  und  uuter 
den  Bande  nnmittetbar  limter  4er  Augenbdiile."  The  figure  vhicih  he  gives  ihom 
dearly  that  the  upper  tooth  of  the  iMt-uentioiied  pair  (8)  is  simply  tha  most  Anterior  (rf  » 
row  of  spiniform  tubercles  running  parallel  to  the  antero-lateral  margin  on  the  upper 
surface  of  thr  carapace.  In  the  figure  this  tooth  is  acute  and  much  larger  than  the 
others ;  in  our  specimens  it  is  much  less  prominent  and  less  acute,  hut  still  consider- 
ftbly  larger  fban  the  suooeeding  tuberdes.  It  is  directly  over  the  "  suh-hepatio " 
tuhenie  or  tooth,  vhich  is  evidently  the  second  tooth  of  (S),  and,  looking  at  Uie 
eampace  from  the  front  or  the  side,  the  two  are  iiiiiurally  associated  as  in  Heller's 
description.  Milne-Edwards's  account  is  briefer,  and  does  not  mention  the  double  extra- 
orbital  spine.  The  row  of  tubercles  parallel  to  the  antero-lateral  margin  is  described,  and 
famt  snlBFO'lateml  teeth  aie  counted,  that  which  irohaTe  osllad  "sab-hepatie''  being 
reckoned  aa  the  first.  The  figure  given  by  Milne-Edwards  resembles  Tery  dooely 
the  larger  of  our  two  specimens.  The  smaller  specimen  diffm  in  the  fact  that  the 
sub-bepatic  tooth  (tbc  first  antero-lateral  of  Milne-Edwards)  is  nearly  obsolete,  being 
represented  only  by  a  minute  granule.  This  seems  to  have  been  the  case  witk  the  single 
specimen  examined  by  De  Man,  who  was  thus  unable  to  reoomoUe  iiie  apparently 
conflicting  statements  of  Heller  and  Mihae>!Bdwards. 

I.ocaUfi/.  "Murray  Island,  reef." 

Dittriimtim.  Bed  Sea  to  New  Caledonia. 

Cno  AianBOssri  (Aud.). 

Ofim  Jbtdfttt^fi,  Dsns,  US. Bipl.  Bxp.,  Crnst.  L  p.  225,  pi.  xiii.  figs.  2 o-A;  Akod^  Joan.  Arnlie 
Soe.  Beagd,  IzviL  (fl)  p.  178  (1«M). 

One  male  specimen. 

Lof'niift/.  "  Jlurmy  Island,  reef." 
DistrU^utioH.  lied  8ea  to  Tahiti. 

CtMO  laELAMODtACTTLUB,  Do  HSMI. 

Cymo  melanodaelyltu,  D&na,  U.S.  £zpL  Ei|i.,  Cnist.  i.  p.  SW,  pL  xn.  fg.  1 ;  /deoA,  Joacn.  Aslstis 

Sue.  Bengal  Ixvii.  (2)  p.  174  (Iffi^. 

A  male  specimen, 
Locality.  **  Torres  Straits." 
DMfihrfftM.  Ceykn  to  Fiji  and  Japan. 

Ozirs  QfTTATrs  (Milue-Edwards). 

Oziiu  yuttatut,  H.  Milne-Jidward»,  Hist.  Nat.  Crust,  i.  p.  406 ;  A.  Milne-Edwardu,  N.  Arch.  Mus, 
Paris,  XX.  18/3,  p.  239,  pi.  xi.  fig.  1 ;  Miera,  llcp.  Voy.  '  Alert,'  Crust,  p.  228;  De  Man,  Arch. 
NatoiK.  liii.  (1)  1887,  p.  S8l  j  Ortauan,  ZooL  Jafarb.  S]F«t  vii.  1«I8,  p.  478. 

A  female  specimen,  measuring  82  mm.  in  length  by  48*5  mm.  in  breadth.  The 
frontal  teeth  arc  considerably  more  piominmt  than  in  Milne-Edwards's  %ure. 
LocaUty.  "  Torres  Straits." 


Digitized  by  Google 


u 


DB.  W.  T.  CALHAH  ON  A  OOLLBOHOF  OF 


Pteudozhu  ditpar,  Dim,,  U.S.  Expl.  Exp.,  Crust,  i.     285,  pi.  xiii.  fig.  9. 

Spfueronut  dispar,  Stimpson,  Prw.  Atad.  Pliilad.         (1S59),  p.  85. 

PiAuiumt  mlidiu,  A.  Milne-Edwards,  N.  Arch.  Mus.  Paris,  ix.  p.  249,  pU  x.  fig.  2  (1878) ;  De  Man, 

Ardi.  Natmv.  Uii.  (I)  p.  806  (1SS7). 
PiMMiMte  a^ar,  Ortntim,  ZooL  Jahrb^  S^at.  tU.  p.  488  (1898). 

Two  spedmens,  the  larger  of  which,  an  ovigerous  finnale,  defers  aomewhat  from 

Milne-Edwards's  figure  as  regards  the  outline  of  flic  oarnpacc.  The  antero-lateral  margin 
is  considerably  shorter  tliau  the  postcro-lateral.  The  greatest  width  is  in  the  h'no 
of  the  penultimate  antero-lateral  teeth  and  well  in  front  of  the  middle  of  tlio  Icngtli, 
In  the  figure  the  greatest  width  is  at  about  the  middle  at  the  level  of  the  last  pair  of 
aiD.tero-latenl  teeth.  The  description  given  by  De  Man  applies  aocnntety,  in  moat  points^ 
to  our  qiedmea,  ezcept  as  regards  the  supposed  sexual  diffei-encos.  He  found  tiie 
carapace  narrower  in  a  male  specimen,  the  1)r(a<]th-ratio  hoing  only  1'25  as  airainst  l-H? 
in  the  female;  and  in  the  mnlf  thf»  outer  stn  faee  of  tlie  large  hand  was  smootli  with  only 
a  few  granules  nour  the  proximal  end,  while  in  the  female  the  whole  surface  was  covered 
nidi  giaaulee  as  in  the  smaller  chela.  The  latter  diflbrenee  between  the  sexes  wse  also- 
firamd  by  Ortmann.  As  regards  tlie  breadth  of  the  carapace,  our  specimen  is  intermediate 
between  the  two  examined  by  De  Mait,  t!ie  ratio  being  1"81.  The  measurements  given 
by  Miliie-Edwariis  liave  evidently  sulFereci  Iroiu  some  misjjrint,  hut  rne.vsureuicnts  taken 
from  Ills  iigure  of  an  adult  male  give  a  hreadth-ratio  of  1*41,  considerably  greater  thaa 
tiiat  giyen  by  De  Man  for  the  female.  As  regards  the  gnaalalion  of  the  lai^  cheliped, 
our  specimen  presents  exactly  the  condition  figured  by  Mi]ne>Sdwards  and  described  by 
De  Man  as  characterizing^  the  male,  the  outer  surface  being  smooth  with  a  few  frranules 
grouped  near  the  proximal  end.  Our  second  specimen,  a  minute  and  immature  female. 
Las  more  numerous  granules  on  the  large  chela,  which,  however,  is  still  much  smoother 
tiuuk  the  small  oihela.  In  hoIJi  eases  the  right  chdiped  is  the  larger. 

De  Han  suggested  the  possible  identity  of  ^filne-Edwards's  species  with  the  PsMdilMllM* 
dhpar  of  Dana,  and  this  su;z:t;cstiou  has  heen  accepted  hy  Ortmann.  "Dana's  figiu"e  is 
very  similar  to  our  specimens,  and  his  description,  though  lacking  in  detail,  applies 
perfectly,  save  i!i  the  «)ue  point  that  the  linger  of  the  large  hand  is  said  to  be  "  smooth 
and  round,  and  not  cfaannded.^  In  our  specimens,  as  in  De  Man's  aooonnt,  the  fingers 
of  both  hands  are  grooTcd.  Dana  gives  the  hreadth-ratio  of  the  carapace  as  1*21,  rather 
less  than  the  narrowest  individual  examined  by  De  Man.  The  table  of  L^cncric  chnract<Ts 
given  by  Dana  c.  p.  229)  states  that  tlie  carnpaee  in  this  g'enus  is  "  fere  ])laniis  '";  but 
that  this  does  not  apply  to  the  species  in  question  may  l>e  gathered  from  the  fact  that 
Sthnpson  refers  it  to  his  genus  Sphatw^,  which  is  ddlned  aa  haviog  llie  body  suh- 
gbhose.  Stiinpson,  howem,  gives  as  a  generic  character  Margo  frontalis  et  supra' 
ulntalis  continua-  nee  sinu  nec  ineisura  srpnnitir."  In  our  specimens,  as  in  De  Man's 
description,  the  frontal  lobes  are  separated  from  the  supraorbital  margin  by  a  slight  hut- 
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distinct  notch.    Ortmann  rctaina  the  speeuea  in  the  origiiial  gBWaa  '*  wail  die  AntMO^ 

laterakalmc  undcutlicli  sind." 
Locality.  "  Hurray  Island,  reef." 
2)iiM0«Mm.  Suln  Bea  to  Neir  Caledonia. 

.  fkLmnrus  ctrsor.  A.  Milne-Edwards. 

Pibmnm  mrsor,  A.  Milne-Edwards,  N.  Arch.  Mus.  p.  244,  pi.  n.  fig.  J.  (1873)  ;  Tilicrn,  Rep.  Voy. 
'  Alert,'  CnuU  p.  223 ;  De  Man,  Arch.  Naturg.  liu.  (Ij  p.  299  (1887) ;  Alcock,  Joum.  Asiatic  Soc. 
BtngO,  IxvS.  <8)  p.  196  (1898). 

Three  of  omr  four  apedmene  aj^ree  pretty  doMly  with  the  deaoriptknu  of  the  anthon 
dted  above.  They  show  some  variation  in  the  hairiness  of  the  :  i  [  -ice  :  in  two  iii:i!e 
specimens  the  bofly  i.s  covered  with  a  scanty  short  paVioscence,  with  wliich,  near  the  front 
margiD«  a  few  longer  hairs  are  intermixed ;  in  a  female  individual,  however,  the  long 
haiiv  are  much  more  nmuHroiia  and  extend,  farther  back  on  the  eaxapaoe.  Hie  hands 
are  ornamented  with  rawe  of  tabeEdeB,  not  qnite  ao  thiiAly  let  as  in  Ifilne-EdMrarda't 
JSgtue,  interspersed  with  short  hairs.  The  legs  are  a  Httib  lon^  than  in  the  figure,  and 
tite  merus  of  the  first  three  pairs  has  a  few  spinulos  on  it«  upper  margin. 

One  specimeo,  a  male  infested  hy  a  KhizocepUaluu  parasite,  differs  in  oertain  points 
from  the  otlien,  hut  oeniioi»  I  think,  be  specifically  scpanted  from  them.  Tlie  outar 
suifaoe  of  the  laxger  (right)  chela  i»  heie  for  the  moat  part  quite  smooth,  with  onfy  a 
few  ^nulfs  and  hairs  near  the  proximal  end  and  along  the  upper  margin,  the  groove 
on  the  ilactylus  is  repivsctited  by  a  line  of  punctations,  the  sub-hepatic  tubercle  is 
wanting,  and  the  ambulatory  legs  are  even  longer  than  in  the  more  typical  specimens. 
In  the  armatore  of  the  oiheliped  this  ^peoniwEn  memiUes  1*.  JndenotUt  De  lSaat(Imm. 
linn.  800.,  Zool.  zril.  p.  60,  pi.  iii.  figs.  6, 6),  from  wbidi,  however,  it  is  distinguished. 
"hj  the  shape  of  the  carapace,  the  antero-latcrol  margins  hdng  muoh  shorter  and  1h» 
postero-Iatcral  moro  nonrly  parallel  than  in  that  species 

LocalUie».  "  Murray  Island,  reef  " ;  "  Channel  between  reefs,  Mer.'* 

FII.U1IHU8  pviiOHiB,  mem. 

PUmmtit  pule  her,  Miers,  Kep.  Voy.  'Alert/  Cru8t.  p.  2]9,  pi.  xx\i.  fig.  A. 
Actummis  pulcher,  Ortmann,  Semon's  Forscb.  Reise  Auitr.,  Crust,  p.  32  (1894). 

The  larger  of  our  two  specimens  is  only  fi  mm.  long,  but  it  agrees  pretty  closely  with 
Miers's  description  and  figure  and  with  the  much  larger  type  specimens  with  wliicb.  I 
have  compared  it  The  diief  diffiMnoaoe  ia  the  somewhai  graater  length  of  the  legs ;  in 
Mien'a  spedmens  the  penultimate  leg  is  about  as  long  as  the  graateit  fanadth  of  tiw 

ffl^mpmA,  while  in  our  larger  specimen  the  carapace  mcasui-es  6*5  mm.  in  breadth,  and 
the  rorresponding  leg  nearly  8  mm.  in  lentrth,  Ortmaim  lias  referred  tliis  species  to 
Acinumm,  but  the  characters  which  he  adduces  hui-dly  secui  to  justify  its  removal  to  that 
genus. 

XoeelOlr.  **Muna.7  Island.'* 
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PlLtMKrS  SEMIN'TTBUS,  Micrs. 

Piliirnnii.i  snninnihui,  Mii  rs,  Rep.  Vov.  '  Alnrt,'  Oriist.  ]).  222,  pi.  xji.  fi«^.  C. 

Two  female  specimens,  measuring  about  ()'2'*>  iniii.  lu  Icugth.  Tliough  little  more  tliau 
Imlf  the  sise  ol  Mien's  l^pe  spedmen  tlicy  agree  very  closely  with  it.  In- one  indiTidtuil 
tiie  aiitero<laiefaI  teeth  are  mueh  less  pfonuiiBnt  than  in  Vb»  type^  and  flie  middlB  tooth 

of  the  right  side  is  \v;inti)iL;.  In  both  epecimens  the  pubescence  on  the  front  part  of  the 
carapace  is  less  dovplopod,  and  therr  are  a  few  longer  hairs  in  n  transrorse  row  in  front 
of  the  protogastric  region.  The  sj)ecies  l>ears  a  considerable  resemblance  to  the 
l^etidoxim  ditpar  rtferied  to  above,  and  perhaps  tiu'  two  A/cnUi  not  be  generically 
a^axated. 
Zaetdify,  *'llCfthiiiBg.'* 

PzLUSiNUS  LAXATU8  (Latr.  ?),  Miers. 

Pibamiu  lamhu  (L«tr.)j  Ifiers,  Rep.  V07. '  Alert/  Crust,  p.  220,  pi.  xxi.  fig.  A. 

A  nnmher  of  smaQ  and  probahly  inunatiue  qtecimena  axe  all  hat  identical  irith  (he 
*  Alert' specimens  described  under  this  name  hy  Mr.  Mien.   The  close  pubescence 

covering  the  lioily  and  limbs  ends  abruptly  on  f  lio  ontnr  snrfarr  nf  ihr  Inri^or  clifla  alnni; 
a  diasronal  line  drawn  I'rom  the  Ijase  of  the  dactylus  :ili(»\  0  to  the  proximal  angle  below, 
the  rest  of  the  surface  being  smooth  and  polished.  The  antero-lateral  teeth  are  smaller 
than  in  Miers's  figure,  the  last  tooth  in  paitieular  being  muoh  reduced.  A  small,  bnt 
distinet,  sub-hepatic  tul)ercle  is  present*  the  upper  snrfaoe  of  the  carapace  is  slightly 
uneren  in  front,  and  thorc  is  a  \vt'll-iiijirkr(l  f  uberdo  on  the  hepatic  rej^ion  above.  The 
chelsp  are  rather  shorter,  the  lower  finijcr  is  not  hooked  at  the  tip  as  in  Miers's  figure, 
and  I  cannot  detect  the  spinulcs  which  he  describes^  on  the  carpus  of  the  ambulatory 
kga. 

LoeaUiff.  <*  Tbnes  Straits." 

PrtUMNt'S  LONOICOIINIS,  llilgU. 

Pikmmu  km^gHftui,  Hilgendorf,  MttMtah.  Altad.  Berlin,  I  urn,  p.  7d4,  pi.  i.  fig«.    9 ;  var.,  Miere,  Rep. 
'Chdlenger'  Brschyura,  p.  157;  Akock,  Jonra.  Aaiatie  See.  Bcpgd,  Ixfii.  (S)  p.  198  (1896). 

A  male  specimen  is  referred  with  some  doubt  to  this  species.  The  carai)ace  mcasureH 
17  mm.  in  length  and  23  mm.  in  lireadtli  (exactly  the  dimcn<.ians  of  Hilgcndorf's 
specimou),  is  strongly  arched  in  the  front  part  in  an  antero-posterior  dii-pction  and 
shgbtly  so  from  side  to  side.  The  three  antcro-kteral  teeth  arc  very  prominent  and 
oonioal,  the  second  and  third  vith  apioiliHrm  points  carved  forwards.  The  acute  sub- 
h^Mtic  tulx;rcle,  though  small,  is  visible  from  above,  causing  the  autero-lateral  margin 
to  appear  four-fooliieil.  The  oxtrmal  orbital  aiiirle  is  produced  into  a  small  trians^ular 
tooth.  The  jwsuro-lateial  uKUi^in  is  longer  than  ihe  antero-lateml,  and  is  siigJitly 
coucave  owing  to  the  pruuiiueuce  of  the  last  pair  ol  untero-lateral  teeth.  The  whole 
anrfooe  of  the  carapace  hears  scattered  and  rather  coarse  granules,  only  some  of  the 
broad,  shallow,  inter-regional  grooves  being  smooth.  The  sctic  covering  the  carapace  are 
eather  thiok-flet  and  moderatdy  long,  springing  in  pencils  of  four  or  five,  of  which  one 


Digitized  by  Google 


BfiACUYURA  FROM  TORBES  STRAITS. 


17 


is  generally  much  longer  than  the  rest.  Tlie  front  is  much  deflex  l,  tlie  innor  lobes 
broadly  rounded,  the  outer  small  and  spiniform.  The  upper  orbital  margiu  has  two 
hardly  visible  fissures,  and  is,  like  the  lower  margin,  only  faintly  granulated.  The 
intonal  angle  of  tihe  lower  margm  u  aontdy  founded.  The  lab^liepatie  Mgioii  Immm  » 
few  granules  near  the  outer  margin  besides  the  sub.hepatie  tooth. .  Tlie  menu  of  the 
chelipeds  Tins  a  stout  blunt  tooth  near  the  distal  end  of  its  upper  margin,  Tlu'  earpus 
has  a  number  of  granules  ou  its  outer  surface,  which  is  clothed  with  long  setj»,  and  there 
is  a  sharp  tooth  at  its  inner  angle.  In  the  hand  of  the  larger  chelipod  the  greatest 
hxeadtb  is  about  equal  to  the  length  of  the  palm  meaBund  in  the  middle  lin^  and  the 
daefylus  is  about  three^fourths  of  this  length.  The  whole  outer  surface  of  the  palm 
benrs  louijitiulinal  rows  of  acufc  t^ranulos,  with  one  or  two  smaller  granules  scattorrd  in 
the  rather  wide  interspaces  between  the  rows.  On  the  upper  margin  some  of  the 
granules  become  spiniform,  and  the  whole  surface  hean  numerous  rather  long  setaa, 
which  extend  with  the  granulation  on  to  the  bases  of  both  fingm.  The  flagets  aw  ri^tly 
furrowed.  The  merus  of  the  ambulatory  legs  has  the  upper  edge  termituiting  distally  in 
a  spine,  behind  which  there  is  a  notch  running  down  on  both  &oea  of  the  joint  as  a 
short  groore. 

Prom  Hilgendorf  s  account  our  specimen  differs  in  the  rather  more  concave  postero- 
lateral nuogias;  in  the  more  prominent  sub^hepatio  tooth  (**  nnr  angedentet**);  in  the 

much  less  distinct  granulation  of  the  orbital  margins ;  and  in  havii  u  tli  -  whole  outer 
surfac  f  f  the  liand  covered  with  gmnvilcs  aud  seta>.  The  qranules  on  the  surface  of 
the  car!i[)ace  also  appear  to  be  more  numerous.  Unfortunately  both  antennal  fla?cl!a 
are  wanting  in  our  specimen.  The  regions  of  the  carapaoe  are  not  so  distinctly  inaikeU 
as  in  Hilgendorf  s  figure,  but  thegr  appear  to  be  similarly  dbpoeed.  The  tooth  on  the 
distal  end  of  the  merus  of  the  ambulatory  legs  is  not  indicated  by  Hilgendorf. 

The  *  Challenger '  specimen  described  by  Miers,  aiul  regarded  by  him  as  a  variety  of 
this  species.  difTers  from  the  type  and  agrees  with  our  specimen  in  the  characters  of  the 
orbital  mai*gin,  of  the  larger  cheliped,  and  of  the  ambulatory  legs.  The  sub-hepatio 
tooth,  however,  is  said  to  be  deficient  and  the  didipeds  are  nearly  equal  in  siie. 

P.  SluUeri  of  De  Man  (Weber,  Eeise  Niedcrl.  O.-Ind.  ii.  p.  283,  pi.  i.  fig.  2,  and  (as 
P.  FurKkalii,  M.-E.),  Arch.  Naturg.  liii.  (1)  p.  295,  ]d.  xii.  fig.  1)  is  a  closely  allied  sfwcies, 
but  diifeiT*  in  tlie  less  prominent  antero-lateral  teeth  and  more  granulated  carapace,  and 
in  the  absence  of  the  notch  and  tooth  on  the  merus  of  the  ambulatory  legs.  P.  acabrb- 
utetOmt  Ad.  &  Wh,  (Zod.  Yoy.  *  Samarang,'  Crust  p.  44,  pi.  ix.  fig.  5)  haa  the  antero- 
lateral teeth  less  prominent,  wide,  and  denticulated. 

Locah'fy.  "Fringing  reef,  Mer,  Murray  Island." 

DittribtUiou.  £.  Africa  (lohambane,  MUgendoif)^  to  Tongatabu  (ifi^rs). 
PiLmarna  <AniiFn,  a.  sp.  (Plate  1.  figs.  1-3.) 

Carapaoe  doaely  oorered  with  a  short  fhr,  which  does  not  oonoeal  the  rather  pffominent 

regional  areola;.  On  removing  the  fur,  a  few  seattered  granules  are  seen,  each  bearing 
a  tuft  of  short  hairs.    The  front  part  of  the  campaoe  is  Strongly  convex  in  an  antero- 
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iwsterior  direction,  wliilr  the  posterior  part  18  flat.  Jj'roni  side  to  side,  in  tbe  line  of  the 
lateral  teeth,  the  surface  is  only  slii^htly  convex.  Tbe  strongly  deflexcd  front  is  divided 
hf  a  latlier  deep  ineiikxi  into  two  loimded  lobei»  and  the  outer  angles  form  sharp 
downwardly  diiect^d  teeth,  not  TiiiUo  from,  apbore,  separated  by  a  groove  from  the 
fsupra-orbitul  aiii;l<'.  T)w  upper  marsfin  of  the  nrl'it  Is  interrupted  by  two  short  open 
lis-siuTs,  and  a  tliird  is  prcsoiit  on  thr  lower  murium  just  below  the  external  angle.  The 
external  angle  of  tbe  orbit  is  not  very  prominent,  rounded,  and  produced  backwards  for 
a  short  distanee  as  a  dight  ridge  above  the  level  of  the  first  aateroiiiaienil  tooth.  The 
aiitoro-latcral  margin  is  equal  in  length  to  the  iwstero-lateral,  and  is  cut  into  four  thick, 
hluntly  rounded  teeth,  incriTanng  in  length  from  before  backwardst  ooTered  with  fur 
interspersed  nitli  ;»ranules. 

The  flageilum  of  the  antenna  is  neiirly  one  fourth  tbe  length  of  the  carapace. 

The  ridges  of  the  palate  are  distinct  but  not  very  pnnninent.  and  beoome  obsolete  beloEe 
reaching  the  front  margin  of  the  baocal  fraaie;. 

The  clielipeds  are  very  unequal;  the  merns  is  short,  triijonous,  the  upper  marf^in 
carrying  a  large  rounded  tooth  sepeirated  by  a  narrow  itieisiuu  iVoin  rlie  projecting 
rounded  distal  angle;  the  carpus  has  on  its  convex  outer  face  scattered  granules, 
partly  arranged  in  oblique  lines  and  interspersed  with  fax,  and  a  traosrerse  groove 
runs  parallel  to  the  distal  margin ;  the  hand  of  the  larger  dieliped  (the  right)  has  the 
jmlm  Imt  little  longer  thiui  hroad,  with  longitudinal  rows  of  granule  nearly  hidden 
by  the  fur  on  its  outer  face;  the  hngers  are  stout,  about  one-half  the  length  of  the 
palm,  with  blunt  rounded  teeth  on  the  inner  edges;  the  dactylus  has  a  patch  of 
granules  and  hairs  at  its  base^  and  both  flngNs  are  sliglitly  grooved.  In  tiie  smaller 
band  the  grannies  on  the  outer  feee  are  less  regularly  ananged  in  raws. 

The  atulnilatory  1ei?s  have  the  merus  with  a  sliarp  crest  on  its  upper  edge,  rising 
gradually  with  a  straight  cdije  towards  the  distal  end,  where  a  narrow  notch  sey)ar;ites 
it  from  the  prominent  rounded  distal  tooth.  In  the  first  three  pairs  the  anteriur  and 
posterior  fiioes  of  the  merus  are  smooth  and  nearly  free  from  hair,  in  the  kst  pair  of 
legs  tbe  posterior  bee  of  the  merus  is  doaely  funeed.  The  carpus  and  propodns  of  all 
the  legs  are  considerably  expanded  and  flattened,  covered  with  far  rather  longer  than 
that  on  tlie  carajmce,  and  the  carpus  has  a  deep  longitudinal  groove  on  the  nnt  'Tior  and 
posterior  faces.  The  dactylus  of  all  the  legs  is  stout  and  nearly  cylindricai.  The 
abdomen  (female)  has  all  seven  joints  ftee. 

Tbe  form  desoribed  above  differs  from  all  the  apeoies  of  PUtmnm  known  to  me  in  tbe 
crested  merus  of  the  ambulatory  legs,  the  fet.>1)!y  th^veloped  endostomial  ridges^  and  the 
blunt  teeth  of  the  antcro-hitcral  mari!:in-  In  the  lii-st  two  of  these  characters  it  approaches 
the  P.  diiatipes  of  Adams  &  White  (^Zool.  Voy.  'Samaraug,  Crust,  p.  -it,  pi.  ix,  rig.  -ij, 
for  which  Mien  has  proposed  to  oonstitute  a  separate  genus  LophopUumHua  (licp.  Gball. 
Bcachynra,  p.  148) ;  bnt  in  that  species  the  antero-lataal  teeth  are  broad  and  denticulated 
and  the  meral  crests  are  of  vciy  dilTcrcnt  shape  and  are  not  divided  by  a  aot<A  near  the 
distal  end.  In  the  great  convexity  nt  the  anterior  jmrtion  of  the  carapace  the  species 
has  some  resemblance  to  an  Actutunus,  in  which  genus,  however,  the  carapace  is  not 
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flattened  posteriorly  and  is  usually  strongly  archod  from  side  to  side.  Dr.  Dc  Man  has 
suggested  to  me  a  ponMe  lebtimihip  with  the  genus  Lophoxmthtu.  In  that  genus, 
how«f«r,  the  campaoe  is  xm£Stf  depressed  and  glabrous*  and  though  Miss  Bathhnn  has 
reoentiy  described  a  species  L.Jh>iUalis  (Proc.  U.S.  Nat  Mus.  xvi.  1896*  p.  28Q  forming 
an  exception  in  both  these  respects,  it  does  not  appear  to  draw  appreciably  ncarpr  to 
the  present  form.  The  whole  aspect  of  our  species,  the  shape  of  the  front,  and  rn.iny 
Other  Bball  points  are  so  suggestive  of  IHltimmu  that  it  seems  best,  for  the  present  at 
any  late,  to  iodude  it  in  that  genus,  though  it  certainly  dimgss  ooasideraUy  from  the 
moore  typical  ^Mnss. 

Length  of  eaiaptOB   SOmn.  Iisnf^  of  chela  ......,„,..„.   18  wm. 

Breadth        „    28  „  „      d«ctylu»   8  „ 

Length  of  larger  cbtliiicd    31  „  „       last  leg    30 

Locality.  "  Fringing  reef,  Mahuiag/* 
AcTCMNUS  sETiPER  (De  Hafto). 

Pillimini*  aether,  De  Hoan,  Fauiu  Japon.,  Crust,  p.  50,  pi.  iii.  fig.  3. 

AthmKM  Ht^f  A.  Maaa^traib,  N.  Aieh.  Mn*.  Puis,  i.  pu  SSr,  pL  xt.  flgt.  5-51  (1865)  ; 
Alcock,  Jonm.  Atiatie  See.  Bcngnl,  Uvu.  (2)  p.  202  (1893). 

Our  four  specimens  show  considerable  variation  in  several  points,  but  must  !\]\J  think, 
be  referred  to  this  common  and  widely  difitrilmted  species.  The  smallest  sjK'cimen  is  a 
female,  and,  although  only  6'25  mm.  in  length,  carries  eggs.  In  this  individual  the 
lobulation  of  the  campaoe  is  not  very  pronounced,  and  the  anteio>httecal  teelh  are 
prominent  nnd  t^^»ed  with  spiniform  tubercles.  In  some  of  the  larger  specimens  the 
lobules  of  the  carapacf*  nre  more  prominent,  the  campacp  is  more  convex,  and  the  antero- 
lateral teeth  are  reduced  to  low,  rounded  lobes,  on  whicli  tJie  minute  spiniform  points 
arc  completely  hidden  by  the  dense  pubescence  covering  the  whole  carapace.  These 
diflisreoces,  as  well  as  slight  Tariations  in  the  relative  breadth  of  the  carapace,  appear  to 
be  independent  of  age  or  SSK.  In  a  very  large  male,  IT'o  mm.  in  length,  from  Sagami 
Bay,  .Tnpan,  in  the  ^ftiwum  of  University  Colle^f*.  tho  antoro-latcral  spines  are  very 
distinct,  and  the  lobulation  of  tiie  carapace  is  less  pronounced  than  in  a  specimen  only 
7  mm.  long  in  Prof.  Haddon's  collection. 

ZocaUHe:  **F]indeia  Entrance^  near  Her,  20-80  foth.'*;         of  Orman'a  reef, 
5-7  bth." 

Trafbzta  TEKRtiGrxEA,  var.  AREOi.ATA  (Dana). 

Trapezia  ferntginta  artolata,  Ortmann,  Zool.  Jahrb.  Syat.  X,  p.  2U6  (with  ajnonymy)  ;  Alcock,  Joum. 

Asiatic  Soc.  Bengal,  Ixvii.  (2)  p.  221  (1»98). 

One  qeeonen,  an  ovigerous  female  about  10  ntm.  in  length,  having  the  lateral  teeth 
of  the  oarapace  acnte.  De  Han  has  painted  out  (Aroh.  Natorg.  liii.  (1)  p.  317)  that  this 

juvenile  cli.'inicier  is  occasionally  retained  in  adult  individuals,  though  as  a  rule  these 
teeth  become  obtuse  (var.tiMrfliMi,  A.  M.-£.,  N.  Arcb.  Mus.  Fans,  ix.  p.  259,  pi.  x.  fig.  6). 
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The  rt-ticulations  on  the  carapace  of  our  specimen  are  rather  larger  and  more  symmetri- 
cally disposed  than  in  Milne-£dwards's  figure. 

LeeaHtp,  "Mmrcay  lahnd." 

DUMMkm.  Ceylon  to  Triiiti. 

Tkapkzia  citmosoce  (Herbst). 

Trapezia  cymodoce,  Ortmann,  Zool.  Jahrb.  Syst.  x.  p.  203  (with  synouymy; ;  Aicock,  Journ.  Asiatic 
Soc.  Beugil.  hfii.  (2)  p.  219  (1808), 

Tluee  tpeoimena  are  referable  to  tliu  speoiei  as  defined  bj  Ovtmeno.  The  fmbeacenoe 

on  the  outnr  surface  of  the  chela  is  rather  scanty  and  not  conspicuous  in  dried  specimens, 
and  the  lower  margin  of  tbp  chela  is  faintly  f^ranular.  The  carpus  of  the  chelipeds  boars 
internally  an  acute  spiuiform  tooth ;  only  m  one  detached  cheliped  is  this  tooth  blunt 
{jtf,  De  Man,  Aieh.  Naturg.  liii.  (1)  p.  316). 
loeaUijf.  **  Mrnnj  Idand,  dbanneb  between  reeEs,  15-20  iaOi," 

TeTRALIA  GLABF.RItlMA  (Hprbst). 

Tetralio ghberrima,  Ortmaun,  Zoul.  .Tiilirti.  Syst.  x.  p.  209  (with  syaouymjr))  Aloock^  Joura.  Asiatic 
800.  Bengal,  Ixvii.  (2)  p.  283  (1898). 

Two  spedmenB,  one  of  wbidi  resembles  the  form  named  T.  ingrifro»»  bj  Dans  (U.8. 

j:xpl.  Kxp.,  Crust,  i.  p.  262,  pi.  xri.  fig.  2).  The  dark  margix&lbuid  extends  aoron  the 
\vh()lt'.  f'i'oiit  e(l<,'e  of      carapAos  and  }u^w«f  down  the  aides. 

Locality.     licef,  Wyt-r." 
IHttributivH.  Ked  Sea  to  Marquesati. 

LtsaocABCENva  oaucuiABn,  Dana. 

iMmcttrcinva  orbicularit,  Dona,  U.S.  Expl.  Ex])  ,  Crust,  i.  p.  28H,  pi.  xviii.  fi^>>-  1  o-f ;  A.  ■Nriluc- 
Edwards,  Arch.  Mas.  imt,  x.  p.  418  (18C1) ;  Akw«k,  Joara.  A«atic  Soc  ficugal,  Ixviii  (2) 
p.  20  (1890). 

Six  specimens  presenting  all  the  elMumteis  of  Dana'b  species,  but  showing  some  slight 
vaiiation  in  the  distinetness  of  the  aateco>latoral  teeth  and  in  the  ooncaTUgr  of  the 

postcro-latci  al  1)ordcr8  and  consoquent  ^ominenoe  of  the  Lateral  an^es. 

Locality.  **  iluiray  Island,  reef.'* 
Ihatribulim.  Mauritius  to  J^'yi. 

CiYsnA  iiOvinminiiOifs,  A.  Hilne^Bdwards. 

Can^toHff*  ntundifrona,  A.  Milne-Kdwards,  N.  Arch.  Mus.  Paris,  v.  1809,  p.  156,  pL  Tli.  flgl.  11-lS. 
Caphyra  rotundifroitt,  A.  Milne-£d wards,  N.  Arch.  Mas.  Paris,  ix.  1873,  p.  174. 

Two  female  specimens  of  this  very  rare  species  nro  in  the  collection.  They  aj^^e  very 
exactly  with  Milnc-Edwaxds's  description  and  figure,  the  only  observable  ditfereuces 
being  that  tiie  frontal  lobes  are  slightly  more  prominent  in  fbe  middle  and  are  sepaiated 
fimn  the  Mipfa*orbital  margin  on.  either  side  by  a  shallow  notdi ;  the  anterior  mai^  of 
the  mertta  of  the  dielipeda  beats  three  teeth,  and  the  mems  of  the  aeeond  legs  has  no 
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spine  on  itH  upper  ])order.   The  carapace  of  our  larger  apecin^  measures  12'2fi  mm.  in. 
length  hy  la' 5  mm.  in  breadth. 
LoedlUg,  «  Torres  Straits." 

DMfMiMk  New  CdMhmb  and  Suhob  {MHnte-B^iwvdt). 
NsFrowut  UNdviHOKBimia  (H«rb«li)> 

Xmfa  trngtimiokHki,  Ifibe-Edwuds,  Hnt.  Nat.  <^iut,  i  ]».  451,  ft  in  ittpie  Anim,,  Cnnt.  pL  z.  lif .  1. 

Neptutw  tangmnolentm,  A.  Milne-Edwards,  Arcb.  Has.  Fteu,  X.  p.  819  (1861)}  iloo^  Joiim. 

Asiatic  Soc,  Ben«ral,  Ixviii.  ;3)  p.  33  fl899). 

Two  small  and  imperfect  specimens,  the  larger  only  15  mm.  in  length,  belong 
apparently  to  this  common  species,  though  the  characteristic  "  oceUi  "  are  very  faintly 
indicated  mi  {be  oaiapaoe. 

LoeatUjf,  **  Toxra  Straits.*' 

Liipa  pttagieaf  MUne-SdmudB,  Hiat.  Nai.  Cnnt.  L  ik  4Sa 

Neptunus  pelafficu.i.  Do  Haan,  Faun.  Jap.,  Crust,  p.  37,  jjIm.        x. ;  A.  Milne- PdwarrlH,  Arch.  Km.. 
Paris,  X.  ^.        (1861)  ;  AhwM,  Jouru.  A.Mtitic  Soc.  Bi-iif<al,  Ixviii.  {2]  p.  34  {IS&9). 

Two  specimens,  about  22  mni.  in  length,  are  no  doubt  referable  to  this  common  species, 
though  they  differ  in  some  sUght  details  firam  large  specimens.  In  general  shape  and 
m  the  ehanieter  of  the  antero-ktend  teeth  thej  ftpproadi  the  JIT.  tufnuOm  <rf  A.  MHae' 
Edwards  (I.  e.  p.  322,  pi.  xxxiii.  fig.  2),  but  the  external  frontal  teeth  are  not  in  our' 
specimens  obtuse,  and  tlio  .sjnno  on  the  median  supra-orbital  lobe  is  indicated,  though  not 
so  large  as  in  full-grown  specimens  of  N.  pelagieua.  As  Ortmann  has  pointed  out  (Zool. 
Jahrb.  Syst.  viiL  p.  75)i  it  is  very  doubtAiI  whether  N.  armatua  is  a  distinct  species. 
mhie-Edwaids  sajs  of  it :  **  Cette  esptee  est  de  tons  les  JStepimuu  oonnus  la.  plus 
elorgie  " ;  while  Hiers,  referring  to  the  very  speeimen  described  by  3fihie>!Bdwaxds,  states 
that  "  the  carapace  is  relatively  somewhat  narrower ....  than  in  2f.  pelofiietu  of  about 
the  same  size  "  (Eep.  Voy. '  Alert,'  Crust  p.  229). 

Locality.  "  Fringing  reef,  Mabuiag." 

Keptuxu-s  (AcnELous)  gkanulatus  (Mibie-Kdward*). 
Ltg>a  granulata,  Miluc-£dward«,  Hist.  Nat.  Crust,  i.  p.  4>54i. 

AmpMMte  fiaSator,  De  Haas,  Faan.  Jap.,  Crust,  p.  65,  pi.  xriii  fig.  1  {not  pi.  i.  fig.  5). 
Achelotu  granuialtu,  A.  Milne-Edwards,  Arch.  Mus.  Paris,  x.  p.  (1861). 

Nepluntu  (AcJieJous)  yranulaius,  Alcock,  Joum.  Asiatic  Soe.  Bengal,  Ixviii.  (2)  p.  -1-5  (1899). 

A  female  specimen,  IJ  mm.  Ion;?,  ai»re<is  well  with  De  Haan's  figure,  except  that, as  iu 
all  young  specimens,  the  lateral  spines  arc  more  elongated. 
LoeaHfy.  ''Mniray  Iriand." 

Kkpti  XLS  (A(  HK!,OLs)  GKANULATUS,  var.  UN iRPiNOSUS,  Miers, 

Ackelout  grutudatus,  voi.  wtispmotut,  Miers,  Uep.  Voy.  '  Alert,'  Crust,  p.  2^0,  pi.  kxiii.  fig.  ii. 
MgrfMM  {Muibm)  tM^piMMW,  MieiSj  Sep.  Tcy.  'Chalkofcr/  BcMhynrs,  p.  180j  De  Man,  ZooL 
Jabrbi.  Syst.  fSi.  ]k  S5B. 
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Two  males,  7  5  and  11  mm.  long  respectively,  agree  with  Miers's  type  specimea  in.  €he 
sliape  of  the  frontal  lobes  and  in  having  only  one  spine  on  the  posterior  edge,  of  the  arm. 
The  auiero-lateral  teeth,  however,  are  not  distinctly  more  spiniform,  nor  is  the  last  tooth 
longer  ihuk  in  MpeftiTneiMi  of  A,  grMuilatm  of  aindlar  a&e.  Ito  «aa<nid  apine  of  the 
posterior  edge  of  the  arm.  is  represeated  a  alight  radimentyoa  it  ia,  indeed,  in  the  type 
apecimen.  I  do  not  think  that  the  form  can  he  ranked  as  more  than  a  Tttnety  of 
A.  ffrannlafus,  as  it  was  originally  regarded  br  Miera. 

Localilies.  "  Sabai  Channel "  ;  "  Murray  Island." 

Thalamita  prtmna  (Herbst). 

The  forms  of  Thalamita  in  which  the  front  is  divided  into  eight  lobes  were  distributed 
by  A.  Milne-Edwiurds  among  seven  species  and  reunited  by  Kossmann  into  one,  while 
uoro  leeent  miiera  bave  expreased  vaiioua  Tiem  intermediate  between  tbeae  two 

Ottremes.  Al(*r>ok  has  rocontly  affirmed  his  beilitf  in  tllO  correctness  of  Koaamaan's  view, 
while  retaining,  for  the  sake  of  convenience,  separate  specific  names  for  some  of  the 
forms.  Ten  specimens  collected  by  Prof.  Haddon  belong  to  this  section  of  the  genus  and 
fall  into  three  groups,  not  one  of  which  agrees  in  all  pointa  with  any  of  the  described 
spedea: — 

{a)  A  large  male^  the  oara])ace  of  which  measures  37  mm.  in  length  by  59  mm.  in 
breadth,  agrees  best  on  the  whole  with  the  desoriptious  of  the  typical  Tk.  j,r;/fnna,  but 
prc^sents  certain  points  of  difTcriMU'C.  Ce)ni]>JiririL^  llio  rroiital  lobes  \\  it  ii  t  he  figure  j^ven 
by  De  Man  ( Jouru.  Liuu.  Soc,  Zool.  xxii.  pi.  ir.  tig.  5),  the  outer  or  fourth  pair  are  much 
more  atrongly  arouate  and  maemble  the  figure  of  2%.  apininuma  {1.  e.  fig.  7) ;  tiie  third 
pair  of  frontal  lobea  an  aeparated  by  an  open  fissure  from  the  second  or  submcdian,  as 
in  Dana's;  figure  of  7^^.  crassi}i/a}!a  (U.S.  Ex]il.  Faj).,  Crust,  pi.  xvii.  fitj.  0*')  ;  the  sub- 
median  are  slightly  less  ])romiiieiit  than  the  niedian  lobes,  which  they  distinctly  overlap 
above,  an  arrangement  which,  according  to  A.  Milne-Edwards  (Arch.  Mus.  Paris,  x. 
p.  362),  *'ne  ao  voit  jamaia  cher  le  Th.  prpnwu**  Be  Man'a  deseriptioii  and  figure  of 
TA.  eteruleipes  (Zool.  Jahrb.  Syst.  viii.  p.  508,  pi.  xiv.  lig.  12  a)  fits  thla  apecimen  well  aa 
regards  the  third  and  fourtli  frontal  h)bes,  but  the  median  pair  are  stated  to  be  wider 
than  the  submedian,  while  in  the  present  itistanee  the  reverse  is  the  ease.  The  ha-sal 
antennal  joint  carries  a  row  of  about  four  bharp  spiues  besides  some  smaller  granules 
ICilne'Sdwarda  aaaigns  to  it  only  two  or  three  apinea,  while  Dana  figuiea  an  ii-regularly 
toodied  oreafc.  13ib  fourth  antexo*lat«eal  tooth  ia  very  amaU,  and  the  greatest  breads 
the  carapace  is  measured  between  the  third  pair  of  teeth.  The  cheliped  differs  from  all 
descriptions  of  Tk.  prymna  in  having  three  spines  instead  of  two  on  the  upper  margin  of 
the  hand,  the  additional  spine  being  smaller  than  the  other  two  and  close  to  the 
proxiuial  end. 

(i)  A  mi^  specimen,  21  mm.  Iwg  bjr  88  mm.  broad,  has  a  row  of  gn&ntea  on  the 

basal  antennal  joint  and  a  minute  fourth  antero-latoral  tooth,  and  would  therefore  be 
referred  by  Miine-lildwards's  table  (/.  e.  p.  3G7)  to  Th.  Slimpaoni,  which  Do  Man  regards 
-as  a  variety  of  Th.  Dana;  (.Toum.  Linn.  Soc.,  Zool.  xxii.  p.  78).    With  De  Man's  figure 
of  2%.  JAoRtf  (i.  e.  pi.  iv.  fig.  8)  our  spedmen  agrees  in  the  nearly  atrai§^t  aaterior  edge 
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of  the  outer  frontal  lobes,  but  it  difl'ers  io  havinii;  llio  otlier  tliree  pairs  of  lobes  separated 
only  by  slight  notches.  Tlie  abdomen  dof»  not  present  tbe  peculiar  outline  iigured  by 
De  "Man  {L  e.  fig.  9),  but  be  has  unoe  ateted  that  fUs  dhoiaoter  is  not  ooDitaat  (Notes 
JjtydsD  Mus.  XT.  p.  285).  In  most  other  points  this  individual  agrees  dosefy  with  the 
above  described  spedraeu  (/,  lackiiif^,  however,  the  third  spine  ou  the  upper  edge  of  the 
hand.  A  l-irger  femaie  speciinea  (:U  mm.  long)  agrees  with  this,  except  that  the  fourth 
antero-laienil  tooth  is  a  Utile  larger. 

(c)  Eight  spccimms,  all  of  small  dse,  indttding  two  ongeioos  females  of  8  mm.  and 
7  mm.  in  length  lespectiTely.  The  enter  frontal  loibes  hare  a  weIl>cuiTed  margin;  the 
third  lobes  are  narrow,  rouiukd,  and  separated  from  the  second  by  an  open  noteb  ;  the 
second  or  submedian  iobeii  are  very  broad,  about  half  a?*  lirojid  a;::iiiTi  as  the  median  pair, 
which  they  distinctly  overlap ;  the  three  inner  pairs  of  lobes  reach  to  about  the  same  level. 
The  fourth  antero-latetal  tooth  is  very  minute  or  absent.  Tbe  ridges  of  the  hand  hare 
the  same  anaugement  as  in  2ft.  prynma,  but  on  the  lower  half  of  the  outer  &oe  the 
ridges  and  the  intervening  spaces  are  quite  smootli.  The  basal  joint  of  the  aate&na  IS 
markedly  shorter  tlian  in  the  other  sjieciinens  described  above. 

These  small  specimens  depart  more  widely  from  the  typical  I'h.  pryuma  than  do  the 
otiter  apecimeiis,  but  I  have  failed  to  identify  them  with  any  of  tbe  des<»ibed  spedes. 

LoedlUm.  **  TBnAm  lintranoe,  near  Her,  80-80  fath.** ;  **  Channels  between  reebt 
Uurny  Idand.  16-20  fatb." 

THAiiaiaxa.  Amorai  (Herbst). 

ndmira  mbmU,  Milne-Ildwafds,  Hi«t.  Nat.  Ontat  i.  p.  450 ;  Dsns,  U.8.  XxpL  Exp.,  Cmtt.  i.  881, 

pi.  xvii.  figs.  5  a-c;  A.  Milnc-Edward^t,  Aroh.  Mat.  FlUttj  X.  1861,  p.  856. 

T.  Sttviynyi,  A.  Milne-Edwwrda,  1.  o.  p.  357. 

T.  admeit,  Alcuck,  Joturo.  Asstic  Soe.  Bengal,  Ixviii.  (2)  p.  82  {}fm). 

Three  female  specunens,  the  largest  lO'S  mm.  long  by  14*6  mm.  broad,  carrying  om 
They  appear  to  agree  with  the  descriptions  of  2%.  Samgi^  and  are  very  similar  to 
sjiecitnens  so  labelled  in  the  British  Museum.  There  appear^,  howe?er,  to  be  little  doubt 
that  this  form  is  only  a  variety  of  TV*,  mlmete. 

Localiiy.  "  Channel  between  reefs,  Mer." 

TRaLaxiVA.  sixa,  Hilne*Bdwards. 

Thnlan.lla  shim,  Mlliu--E(lwarf!s,  Tli^t.  Nat.  Crust,  i.  p.  4fiO. 
PortvMu  (Thalamita)  araiaiut.  Be  Haan,  Foim.  Jap.,  CniBt.  p.  43,  pi.  ii.  fig.  2. 
TMamUm  dma^  A.  Uilne-BdirardSj  ArdL  Mm.  Puris,  .x.  p.  35U  (1861) ;  De  Man,  Zod.  Jabrh.  Sjat. 
vUi.  p.  864  (1886) ;  Aloack«  Jouni.  Anatie  6oe.  Bengal,  kviii.  (2)  p.  81  (18B9). 

Six  l|iecimeos,  including  an  ovigerous  female  only  8  5  mm.  in  length,  are  referred  to 
this  spectpfi.  Tn  the  larger  specimens  {20  mm.  loni^)  the  anteriual  *  icsi  is  smooth  or 
nearly  so,  but  in  the  smaller  il  is  miuutely  granulated.  In  none  are  the  margins  of  tho 
median  frontal  lobes  concave  as  described  by  De  Man. 

ZoeaUtie$.  **fkiDging  reef  and  shore*  Thunday  Island";  " Ohaand between reeft, 
If  uziay  Idand.*' 


Digitized  by  Google 


24 


DS.  W.  T.  CALMAN  ON  A  COLLECTION  OF 


Kravssia  NITIDA,  Stimpson. 

Krtatana  miida,  Stimpaon,  Pr.  Acad.  Philad.  1858,  p.  40 ;  MierSj  Kep.  Voj.  '  Alert,'  CnuU  p.  285; 
Hendenoii,  Tr.  Idra.  8oc.>  (S)  Zodl.  v.  p.  879j  pi.  joaniL  fig.  9  ^896)  j  Aloodi,  Jmn.  Adstie 
Soe.  Bengd^  hviii.  (S)  p.  S6  (1899). 

A  siDgle  male  specimen  appears  to  agree  well  with  this  species  ns  briefly  characterised 
by  Stimpson  and  Miers  and  more  fully  by  Henderson  and  Aloock,  The  frontal  lobes  are 
rather  less  deeply  subdivided  than  in  the  figure  given  by  Henderson.  The  whole  sutface 
of  the  oanpaoe  is  oorered  irith  ytaj  minnie  graanlatimu  in  atiori  tnuuvene  xowi.  The 
oute  MufiMe  itf  tlie  Imid  n  ftintly  gcamilfttod  diitally  Mid  near  tlie  u|>pw  edge. 

LoealUif.  *'  Obannel  behreen  reeb,  ICnnay  IbUumL** 

MfcTOPOGRAWDS  MES80R  (Forsk.). 

J^etqpc^apnu  meuor,  Kiugslej,  Proc.  Aciul.  Nat.  Sci.  Fhitad.  1880,  p.  190 ;  Ortmann,  Zool.  Jahrb. 
Syst  Tfi.  1894,  p.  701. 

A  smaU  spedmea  (8'6  mm.  long)  appears  to  Iwloiig  to  this  uridely  dutrilmted  apeoiM. 

In  the  relative  length  of  the  propotlubs  of  llic  ambulatory  legs  it  approaches  the  variety 
gradUpes  of  Do  Man  (Notes  Leyden  Mus.  xiii.  p.  40),  but  the  speoimea  is  too  immatnie 
for  precise  determination. 
LoeaUtg.  '*  Coekburn  group  (N.  Queensland),  abore." 

Varttxa  i.tttekata  (Fabr.) . 

Vanma  lUtrr.-^fa^  Kingdey,  Proc.  Acad.  Nat.  ScL  PhiUd.  IK80,  p.  205;  Ortmani^  Zool.  Jshrb.  S^. 
vii.  18t*  i,  1-.  ?  13 ;  De  Man,  Zool.  Jalnb.  Syit.  ix.  1807,  p.  112. 

Que  female  spectmen. 
Zoeatify.  *'  Tonea  Stndta.** 

OCITODA  CERATOPHTnALJIA  (Pallas). 

Ocjfpodu  ceratophthalma,  Ortm:xnn,  Zool.  Jabrb.  Svn.  x.  189/,  p.  364  (wilh  sviuniymy). 

Rve  fnll-^wn  males  ami  one  female  and  a  number  of  iauuatur«  individuals  aie  in 
the  etdleefeion. 

LoeaUHet.  "  Beef,  Humj  Island  " ;  *'  Mer  ;  **  Uaboiag." 

UCA  TETBAGONON  (Hcrbst). 

Gdaiimat  Mngonon,  Kingsley,  Fkoe.  Acsd.  Nat.  Sci.  Philad.  1880,  p.  I4<i,  pi.  ix.  fig.  11  (with 
synonymj) ;  Dc  Man,  NotSi  LqpdsB  Mui.  xiii.  L891,  p.  24,  pL  ii.  lig.  8;  Ortmsaa,  Zoot.  Jabb. 

SvMt.  vii.  i8!).{,  [J.  rni.. 

Vca  telrayma,  Orlmaun,  Zool.  .Fahrb.  Syst.  x.  1897,  p.  348. 

A  male  specimen,  in  which  the  carapace  measure  13  mm.  in  length,  is  referred  to  this 
spceiea.  In  the  annatofe  of  the  fingers  the  lai^  chda  agrees  precisely  with  Kingsley's 
figure  {I.  c),  but  the  fingers  thcmselyes  are  much  shorter,  not  eqiiallmg  the  palm  in 
If  n  th,  and  the  outline  of  the  t  hola  therefore  resembles  the  figure  of  G.  variatm  which 
iuujg'siey  {I.  e.  pL  x.  fig.  32)  copies  from  Heas.    The  last>named  species  is  regarded  by 
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De  Man  and  Ortmann  as  epMajmaaa  vithtbe  present.  De  lfiui'»de«»plum  and  figure 
(/.  e.)  agree  closely  with  our  specimen,  save  that  ihe  orbito  are  mora  oUiqne  and  the 
tingers  of  the  chela  much  longer  in  the  figure. 

ZoeaUfy,  "Tome  StraHe." 

DMfMiMk  Red  Sea  to  Sandiricih  IiUuidB. 

Ceeatoplax  (?)  sp. 

An  Imperfect  dried  specimon  resembles  rather  closely  In  ^onfiral  shape  the  Ceratoplax 
cilMta  of  Stimpson,  as  figured  by  Miers  fChal!  Hop  l^nichyurii,  p.  234,  pi.  xix,  fig.  3). 
It  differs,  however,  in  the  broader  meral  and  carpal  jumto  of  the  walking*legs  (Mierg 
BtatflB  tint  in  his  speoim«k  the  lege  **  are  mthev  mofe  aknder  than  in  the  deaoriptton  of 
Dr.  Stimpeon")  and  in  the  tether  stouter  nn^'erj  of  the  ohelipeds.  It  diflfete,  uoieover, 
not  only  from  Micrs's  figure,  but  also  from  the  generic  (liaL,'nosis  in  tlie  fact  that  the 
antero-extemal  angle  of  the  nierus  of  the  third  maxillipeds  is  rounded  off  and  not 
distinctly  produced. 

ZoeaUff.  **  Tones  Straits." 

Calappa  hepatic  a  (L.). 

Caiapftit  hnuilirn  a,, I,  Alcock,  Journ.  A-iiiitic  Soc.  Bengal,  Ixv.  (2)  p.  142  (18961. 

Three  leiuale  specimens,  the  carapace  of  the  lai^est  measuring  10  mm.  in  length  by 
00  mm.  in  breadth. 
LoeaUty.  "  Unimy  Island.*' 

Cryptocnemus  Hadpoxt,  n.  »p.    (Plate  1.  figs.  4-8  ) 

Description.  The  mui*gins  of  tbe  lateral  wings  of  the  campaoe  are  convex,  presenting  no 
aalient  lateral  angle  such  as  is  present  in  C.jtentagonm,  Stps.,  and  passing,  with  scarcely  an 
indication  of  a  posterO'lateml  angle,  into  the  postraior  margin,  where  the  eiurre  meeta  ita 
follow  in  the  middle  line  in  a  alight  re-entrant  angle.  The  lateral  mai^iu  is  continued  on 
to  the  dorsal  suj  facc  of  tlie  carapace  heliind  the  hepatic  region  on  either  side  a*;  a  faintly 
marked  ridge  which  soon  dies  out.  The  front  is  obtusely  triangular  and  sliglitly  reflexfvl, 
the  straight  line  of  each  side  being  continued  beyond  the  orbit  to  tiie  pruiuiueut  liepatic 
an^e.  On  the  flat  doMd  anrfaoe  a  low  kngitudinal  keel  nma  from  the  tip  of  the 
rostrum  to  near  the  posterior  edge  of  the  carapace,  being  most  prominent  on  the  cardiae 
region,  and  the  hrunehial  regions  are  very  slightly  inflated.   The  surface  of  the  carapace 
is  p<Tfectly  smooth  ,  tlie  postt-rlor  and  lateral  margins,  as  well  as  the  faint  ridges  on  the 
hepatic  regions,  are  uiici-oseopically  beaded.    The  antennulur  fossa*  are  transverse.  Tbe 
third  mazOlipeda  hsTe  the  meros  equal  in  length  to  the  iadnnm,  aentely  triai^;ttlar  and 
projecting  well  beyond  the  margin  of  the  bnooal  area,  though  )U)t  ao  &r  as  to  be  Tiaible 
from  above.     The  cxopod  is  ecjual  in  breadth  to  the  ischium  ;  its  outer  edge  Is  convex, 
the  tip  truncate  and  very  slightly  concave.    Tbe  chelipeds  have  the  merus  trigonous, 
with  two  minutely  granular  lines  on  its  lower  margin ;  tbe  carpus  has  a  slight  keel 
eiterioriy ;  the  hand  is  compre^ed,  the  edges  aeutoj  tbe  pelm  being  one  and  a  half  times  . 

nooMD  nniH. — mnmxnit,  toil.  vni.  4 
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Bs  long' as  broad  :  tlio  fingci-s  arc  grooved  and  one-tliird  the  lengtli  of  the  palm.  Tlie 
walking-legs  Imvo  the  meriui  comprestHid  aud  crested  above  and  below,  tbe  carpus  and 
propodm  witb  a  double  keel  on  tiie  upper  edge  and  tbe  dae^lw  itylifOTm,  Tlie  abdomeii 
of  the  female  is  very  nearly  circular  in  outline,  and  the  fiiet,  MOOad*  and  lail  somitw  are 

free.    The  whok-  of  the  under  $;inTace  is  quite  uiiooih. 
Length  5"5  mm.;  l)re;5dth  7-2'>  miri. 

Of  the  four  described  species  of  Cri/ptocnemutt  our  new  i'urni  approaches  most  clos*iy 
to  tbe  type,  O,  peniagonua  of  Stimpson  (Pr.  Aead.  Pbilod.  1858.  161),  flguxed  by 
Hiers  (Proc.  Zool.  Soc.  1879»  p.  48,  pi.  ii.  iig.  5),  yrhtm  imperfect  specimen  I  ba>ve 
examined.  In  that  siKJcies,  howpvor,  tJie  wintjs  of  the  carapace  are  productd  into  acute 
lateral  angles,  and  the  straiglit  postcro-latrnd  and  posterior  martrius  mt*et  at  an  ol)tuse 
angle;  the  front  is  more  strongly  reliexed  utid  more  acute, the  brandiial regiomt  are  more 
c<ttTiex,  tbe  lateml  mazgine  aie  not  continued  on  to  tbe  donal  surface  in  front,  and  the 
granulation  of  tbe  poiterior  and  lateral  margins  is  more  pronounced  tbao  in  the  present 
species ;  thfi  nntennular  fossa;  ai-e  obliqup  and  the  palp  of  the  external  maxillipeds  is 
rounded,  not  distinctly  truncate,  at  the  tip.  In  C.  Uoldxicorthl ,  Micrs  (Tr.  Linn.  Soc, 
{2)  Zool.  i.  p.  241,  pi.  .\xxviii.  tttjs.  30-32,  1878),  the  lateral  margins  are  at  righl  angles 
to  tbe  posterior  margin,  and  there  are  two  oblique  carinee  rimning  from  tbe  cardiac 
region  to  tbe  posterior  comers  on  the  dorsal  surface  of  the  carapace.  C.  Chandidierit 
A.  Milne-Edwards  (Ann.  Soc.  I'Int.  France,  (1)  v.  p.  155,  vi.  fig.  4,  IS05),  resembles 
C.  Hnlrhtmrthi  in  general  shape,  hut  has  a  broadly  truncate  trout,  the  posterior  btirder 
is  notched  in  the  middle,  aad  the  surface  of  the  carapace  lius  three  granulated  carin<e 
diverging  from  the  oentre  to  tbe  rostrum  and  the  two  posterior  coraen  reapeetiveljr. 
Finally,  O.  cioltt*,  Ortmann  (Zod.  Jahrb.  Syst  vi.  p.  576,  pL  xxri.  fig.  12. 1892),  has  a 
nearly  circular  outline,  the  rostrum  ia  bifid,  and  the  bepatio  prominences  are  aeute, 
almost  spiniform,  teeth. 

Ijocalitj/.  "  Channel  between  reefs,  Mer." 

Orkophorus  PROXTArjs,  Miers. 

ihrmphirrm  frnnlalix.  Miens,  Rej).  Voy.  '  Alert.'  p.  'Iv)i,  pi.  x\y\.  fi?,  II. 

A  comparison  of  our  eight  individuals  with  the  unique  type  si>eciuien  leaves  no  doubt 
as  to  their  identify.  Miers'is  figure  does  not  represent  quite  accurately  the  proportions 
of  the  carapace,  the  relative  leogth*  and  espedally  the  promineooe  of  the  whole  frontal 
n^iun,  being  considerably  exaggerated. 

J^^'a " Plinders  Entrance,  near  Mer";  "Channels  between  reefs,  Murray 
Island." 

Mi'iLV  FLGAX  (Fahr.). 

Mf,rn  fm;„T  fFa<>r ),  Mcock,  Jutirii.  .Vnatic  Soc.  Beogai,  IxT.  {»)  p.  mi  (1896)  (and  •ynonyoM). 

M .  peutacmlha  ':,  Alcuck,  1.  c.  p.  !tO-t. 

IVo  male  specimens,  of  small  size  and  therefore  difficult  to  determine  with  cei-tainty, 
are  piobabty  young  forms  of  this  common  and  variable  species.  The  amaller  of  the  two 
poswaacB  five  qnnca  on  the  po»terior  mai^n  of  the  catapaee  and  a  well-marked  tubevde 
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rm  the  intestinal  regiou.  It  agrees  closely  with  the  type  specimens  of  31.  dnbia,  Aliers 
(Proc.  ZooL  Soe.  1879,  p.  42),  from  Japan,  wlileli  Ifien  aalnequently  (Hep. '  Challenger ' 
Braobytira,  p.  314)  identified  with  the  M,  coaUta  of  Hilgsodorf  (Monattber.  Akad.  Berlin, 

1878,  p.  812.  pi.  i.  fi-s,  G,  7),  nnloDg  it  aa  a  variety  of  if.  fugax.    The  M.  pentacantha 
•if  Alcock,  of  which  1  liavp  examined  specimens,  diflers  ehiefly  in  the  puheseence  of  the 
fnintal  region.    ThLs  piovisiooal  species  i.s  regarded  by  its  author  a»  being  prol}ably 
the  young  form  of  M.fugax. 
LoeaXify.  **  Channels  between  reefoj  Hnnay  Idand." 

MiUA  AU8TRALIS,  Haswell  (P  i. 

Myra  muiralit,  H»sweU,  Proo.  Linn.  Soc.  N.  S.  Wales,  ir.  p.  80,  pi.  v.  fig.  3  (187U) ;  Uaawcll,  Cat. 
AMtr.  Crait.  p.  132 ;  Mwn,  Bep. '  ChaUengnr '  Bndiyiiny  p.  31S. 

A  female  speciineii,  80  mm.  in  hiigth,  I*  pM^vtaimidiy'refarNd  to  this  speeiee  on 

aceount  of  its  general  lesemUance  t  f  lmcns  so  named  in  the  collectiotis  of  the 
British  Museum.  From  these  and  from  Ha.swoli's  account,  however,  it  dilfcrs  in  the 
shorter  neck-regioc,  in  the  finer  and  closer  grauuLitioii  oj°  the  surface, and  in  the  absence 

of  any  distinct  group  of  graniiles  on  the  intj^tjiOAl  region.  

Loee^if.  **  Channel  between  xeefs,  Mer.-  

Leucosia  LONGiPRONs,  var.  PULCHERRiMA,  Micrs. 

Leuc<t*Ut  pHlcharrima,  Micra,  Tr.  Linn.  Soc,  (2)  Zool.  i.  p.  2:56,  pi.  xxxviiL  iigs.  4--C>  (1877);  Haswtll, 
Ploo,  Vma.  Soe.  N.  S.  Wales,  iv.  p.  46  (1879). 

L.  splfnrtitfd,  Haswell,  1.  C.  p.  17,  pi.  v.  fi;;;.  1. 

fo!i;/ifr(iii.<,  \i\r.  pufrht^mii,  Alcock,  JourH.  .\:(ialic  Soc.  HengHl,  Ixv.  (2)  p.  219  (ISM). 

A  male  specimen,  agreeing  minutely  with  iliers's  tyi>e  specimen,  save  that  the 
"*  thoxaoie  sinus  **  is  rather  mate  eontcacted.  Apart  ttom  the  oobmrHnarkings,  Aleoek 
statea  tbat  I3iis  variety  is  distinguished  from  the  typieal  L.  hnff^roiu  hy  lumng  the 

surface  of  the  carapace  slightly  punctate  instead  of  perfectly  smooth,  and  by  the  stronger 
dorsal  and  Tcntml  k^els  on  the  propodites  of  the  ambulatory  legs.  Neither  of  these 
characters  is  so  well  marked  in  the  Ton-es  Straits  specimen  as  in  some  specimens  from 
Yokobama  which  I  refer  to  X.  longifrom.  The  oarapaee  of  the  pweent  speeunen  is  mndi 
distorted,  being  swdten  on  one  side,  probably  by  the  presence  of  an  epicarid  parasite  in 
the  branchial  chamber. 
LoeaUty,  "  Ohannel  between  reefs,  Murray  Island,  15-20  fath." 

Lbuoosia  Haawsixi,  Miers. 

Leucona  HaneeUi,  Mien,  Rep.  'Challenger'  Brwdtjun,  p.  HSU,  pi.  Mxm.  fig.  S;  Aloodc,  Joura. 

Asiatic  Soc.  Bengal,  Ixv.  (2)  p.  222  a896). 

Our  s]>ecimen  shows  an  almost  precise  agreement  with  the  descriptions  of  Miers  and 
AloK-k  and  with  the  type  specimens  in  the  British  Museum.  The  inner  (or  lower) 
aargin  of  the  hand  is  defined  by  two  distinot  rows  of  fine  granules,  the  lower  repbwnng 
the  low  <rf  punctations  of  Alcock's  deaeription. 

LoettUfy.  "  Fringing  reef  and  shore.  Thursday  Island." 
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PsKrDOPHILYRA  TKIDKNTATA,  Miers. 

Pteinioj)AUyra  tridentata,  Mieni,  Proc.  Zool.  8oc.  1879,  p.  41,  pi.  ii.  fig.  4;  Aloock,  Joura.  Asiatic  Sac. 
Bengil,  IxT.  (S)  p.  250  (1896). 

Our  spedm«n»  a  male,  agrae§  doaely  wifh  Miefs's  type  spedineii,  wbidi,  tboa|^ 
dcacribdd  as  ft  male,  is  apparently  a  sterile  female.    The  ioferior  hepatic  prominenooR 

arc  in  our  spedmnn  placed  a  little  further  forn-ard,  so  that  they  are  visible  from  above 
in  front  of  t!iR  siiperior  prominences.  The  tifj;ure  which  accompanies  Miei-s's  description 
is  a  very  indilToruut  ruproiientation  of  the  type  specimen,  the  whole  froutai  region,  for 
initanoe^  appearing  lelatiTely  nmeh  too  broad.  The  foUowing  aie  the  approximate 
dunenriom  of  the  type  and  of  oar  apedmea : — 


iypB«lMdlMII. 

Tmtm  Stnit 

13-5  I 

mm 

11-5 

j> 

Height  „   

7-0 

■t 

AVidth  of  front  between  eEtBmd  orbitil  tec 

tth...        3*1»  ^ 

S-76 

It 

210 

>» 

7*0 

n 

n 

SO 

Alcock's  description  applies  very  well  to  the  specimen  before  me,  except  that  he  states 
the  hand  to  be  nhont  "  half  as  long  ag^ain  as  broad,"  As  will  be  seen  from  the  figures 
t^ivcn  above,  the  palm  alone,  exclusive  of  the  fingers,  is  twice  as  lung  as  broad.  Each 
Anger  camea  a  low  obtnae  tooth  on  the  inneir  edge  about  llie  middle  of  ita  length. 

£oea%.  <'ToRea  StsaiU." 

DMKB«/«o».  Fenian  Gulf  (Aleook) ;  8.  JaiMm  (Mien). 

AkCAMA  GHACILIFKS,  Bcll  (?). 

Arcania  jfrucUipes,  Ikll,  Trans.  Liun.  Hoc.  xxi.  p.  310,  pi.  xxxir.  tig.  9  (18d5) ;  Alcucin,  Jouni. 
Analie  Soe.  Bengal,  Ixr.  (2)  p.  370  (189^. 

A  male  specimen,  ^  eacapaoe  of  whiob  meaanies  about  7  mm.  in  length  and  in 

breadth,  with  chelipeds  about  15  mm.  long,  is  referred  with  some  doubt  to  this  species. 
Compared  \\'ith  "Bell's  type  specimen,  it  differs  in  the  greater  excavation  of  tlic  hcjKitic 
regions  above  and  the  consequent  greater  prominence  of  the  neck»region.  The  front 
(between  the  orbite)  ia  also  move  {Nrominnit  at  the  outer  eomera^  ao  that  the  arlnta  have 
a  more  lateial  poaition.  The  cantpaoe,  aa  a  whole,  appears  mnch  leaa  inilated,  and  the 
inter-regional  grooTea,  especially  the  branchio-cardiac  groorea,  are  deeper.  The  marginal 
tubercles  are  less  prominent,  and  the  whole  surface  is  covered  with  closoly-stt  depressed 
and  smooth  granules.  In.  the  type  the  gi-anuies  are  more  widely  spaced  and  more  or  less 
diatinctly  capitate  or  fongifonn.  Some  phrases  of  Alcock's  description,  the  ''aunken" 
bepatio  r^ion  and  the  carapace  *'  eloiiely  oorcted  with  iht  diaooidal  giannlea,"  are  more 
anggeative  of  our  specimen  than  of  th  lype. 
laealUf.  *'Flinden  Entnnoe,  Mer,  20-30  fath." 
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Qenus  Palicus,  Pbilippi. 
( =  (^/mtpaHat  Aoux.) 

The  most  diverse  opinions  have  been  expressed  as  to  the  systematic  positioa  of  thin 
genus,  and  although  it  xetaiDS  its  place  among  the  Dorippidte  in  Bouvicr's  recent  revision 
of  that  family  (Bull.  Soc  Philomaih.  Buris,  (8)  ix.l898),  there  appears  to  be  considerable 
matm  to  donbt  the  ooneotnen  of  thia  view.  Without  atteraptinj^  to  enter  on  a 
discussion  of  the  question,  I  may  note  that  the  penial  appnadBges  of  the  male  are  (in  tbe 
single  specimen  1  have  pxamiin'rl  k-^  to  this  point)  distinctly  exsprtwl  from  the  sternum 
at  some  distance  from  the  bases  of  the  last  pair  of  legs.  With  regard  to  the  disposition 
of  these  parts  in  the  Dorippidte,  tho  ■tntemenfa  of  authon  are  conflicting.  Aliers.  for 
inataace,  writea :  **Tlie  aeraial  appeodagea  in  tiie  male  are  BxauteA  from  the  Btemim" 
(Sepi. '  Challenge '  BiaobTora,  p.  896),  while  Ortmann  has  "  mannlichc  Genital6fFniuig 
stets  coxal  gelegcn"  (Bronn,  Thier-Eeich,  Crust,  ii.  p.  1157).  T  find  that  in  Doripps 
the  latter  statement  is  the  more  correct,  although  the  penial  tube  lies,  at  its  base,  between 
two  processes  of  the  sternum,  which  may  in  (D.  tima}  meet  above  and  form  a  complete 
ring.  The  greater  aepaiatwm  of  the  place  of  eme^^oe  of  the  penes  from  the  hases  of 
the  legs  in  Palim*  t«nda  to  support  the  vieir  of  those  authon  who  would  alljr  thia  genua 
with  the  Catomctopa. 

The  description  and  figures  of  Pleurophricus  ftpinipea  given  by  De  Man  (Arch.  Naturg. 
Uii.  (1)  p.  344,  pi.  XV.  lig.  1,  1887)  are  strongly  suggestive  of  dose  affinity  between  that 
genvB  and  the  present  The  general  outline  of  the  oarapaoe,  the  leUtiTe  length  Ot  the 
four  psdra  of  ambulatory  legs,  the  shape  of  the  third  inasilUpeds,  and  the  veiy  hroad 
sternum  are  among  the  points  of  resemblance  between  the  two.  jPleurophricua  cj%atatipe«, 
A.  M.-E.,  the  type  and  only  other  species  of  the  rjenus,  appear??,  from  Milne-Edwards's 
figure  (Journ.  Mus.  Godeffroy,  Heftiv.  pi.  xii.  fig,  ti),  to  have  less  resemblance  to  Palicm, 
the  amlmtatory  legs  being  all  of  about  the  same  length.  De  Man  ocmsiden  Ptoaro- 
fAriem  to  be  more  nearly  allied  to  Cktrystoidea  than  to  any  other  group  Brachyura. 
ililoe-Edwards  had  placed  it  among  the  Oxystomata,  while  Miers  suggests  that  its  place 
is  with  the  SchisophrysiniB  amoog  the  Oxjrhyncba  (Jouin.  Linn.  Sec.*  ZooL  xiv.  p.  660). 

Paxious  JnzistE  (White).  (Plate  1.  llga.  9-13.) 

CfmtfnSa  Jttkem,  White,  Jukes'g  Voy. '  Fly/  ii.  App.  p.  338,  pi.  ii.  fig.  1  (1847) ;  Mien,  Zool.  Voy. 

*£r(>buH '  and  '  Terror.'  vol.  ii.  no.  xx.  Criut,  p.  8,  pi.  iii.  fig*.  4a-«  (1875)  (1874?)  i  Hiera.  Rap. 

♦Challenger  '  Brachyura,  p.  335  (18»6). 
C  cariMyct,  PfealMMi,  Cnwtaoes  of  tbe  Bed  Sea  (Roedaa),  Kier,  1875,  p.  73,  pL  is.  flgs.  4^-4 «. 
P«Ikw  JkAmh,  Bouvier,  Bull.  SoO;  Philomath.  Paris,  (8/  ix.  p.  12  (»ep.  copy)  (1898). 

De/icripfion  of  male.  The  carapace  is  suliquadrate  in  outline,  with  the  liit<.'r;il  ruargins 
slightly  convcrijent  anffridrly.  The  surface  is  very  uneven,  Iwing  thrown  into  rounded 
trausverse  ridges,  of  whicii  two,  crussing  the  carapace  at  the  level  of  the  gastric  and 
eardiae  regions  respectively,  are  the  most  oonspicnous.  The  prominent  legiona  are 
coarsely  grannlated  and  the  whole  surface  is  nearly  free  from  hairs.  The  front  is 
divided  into  two  rounded  lobes  defined  from  (he  orbital  nuM^n  on  either  side  bgr  a 
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distinct  Dotcli.  The  upper  margiu  of  the  orbit  presents  two  fissures,  of  wliicli  the  inner 
i«  a  T-fhaped  notdi,  while  tlie  onto'  is  dosed  and  inconsplcttous.  The  external  orbital 

tooth  is  blunt,  and  behind  it  on  the  lateral  mnrg^in  are  two  well-marked  teeth,  with  a 
Hliglit  iiulicatioii  of  a  tliird.  The  two  lo1)cs  of  tlie  lower  orbital  naaririu  arc  sharply 
triangular,  the  inner  being  the  more  |)roininent,  and  ha\e  tlio  cdfrcs  iiardly  or  not  at  all 
granulated.  On  the  sub-licpatic  region  jusi  huhind  tlie  lower  orbital  margin  there  is  a 
blunt  tmnsTersely  elongated  tubercle  or  short  ridge. 

The  eye^talk  carries  about  three  tnboroles,  the  largest  of  whtch»  ehnc  to  the  corneal 
region  on  the  anterior  ed<;,'e,  is  in  thf>  form  of  a  flattened  lobe  with  a  rounded  distal  t-dgt'. 
The  basal  joint  of  the  antenna  has  a  very  prominent  longitudinal  keel  oti  its  ventral 
surface,  and  externally  a  blunt  laterally  compressed  lobe  springs  from  near  the  base  of 
Ihe  joint  and  is  directed  forwards  and  outwards.  The  two  suooeeding  joints  of  the 
peduncle  are  narrow  and  cylindiicaL  Tiie  iscbium  of  the  tiiird  mazillipeds  has  two 
marked  diagonal  ridges  on  its  ventral  surface.  The  merus  is  produced  distally  external 
to  the  insertion  of  the  carpus  aa  a  conspicuous  rounded  lobe  extending  to  more  than  half 
the  length  of  tlie  carpus. 

The  cheUpeds  in  the  single  male  specimen  examined  ace  rather  feeble  and  are  {>erhap8 
not  fviOj  devdopsd.  The  palm  is  subcylindrieal  and  has  faint  longitudinal  ridgea  on  its 
outer  surface. 

The  umbuiatory  k'i;s  of  the  second  and  tliird  ]);i{rs  have  the  upper  (or  anterior) 
edge  of  the  merus  cut  into  four  teetli.  The  crest  on  the  anterior  margin  of  the  carpus 
haa  BO  distinct  proximal  lobe,  but  the  distal  lobe  is  a  sharp  tooth  set  a  litHe  way  back 
fiom  the  end  of  the  joint  The  propodus  is  much  expanded,  being  three  and  ahalf  tiones 
as  long  as  broad,  and  the  anterioi'  edge  is  strcuirly  convex.  In  the  second  pair  of  ambu- 
latory lei,*^?  (Itnt  in  none  of  the  olhei-s)  there  is,  on  ilie  ventral  surface  of  the  merus  at  its 
proximal  end,  a  short  lougitudin;U  ridge,  which  is  minutely  and  regularly  granulated.  The 
abdonnen  of  the  male  has  all  the  somites  free  and  each  is  crossed  about  the  middle  of  its 
length  by  a  transverse  ridge.  The  lateral  margins  am  alightiy  concave  and  fonn  a 
distinct  angle  at  the  sixth  somite.  The  sternum  and  abdomen  are  finely  granulated. 
The  first  abdominal  aj)ppiulaire>;  of  the  male  are  stout  and  the  two  lobes  of  the  tip  are 
closely  approximated,  tiic  outer  extending  a  little  beyond  the  inner. 

The  specimen  from  whidi  my  description  and  figures  are  taken  agrees  minutely  with 
the  speoiniens  in  the  British  Musenm  with  wliidi  I  have  compared  it.  Accenting  to 
Miers's  figure,  the  abdomen  of  the  female  is  subcircular  in  outlinci  with  all  the  swnites 
distinct  and  transversely  ridj^ed  as  in  the  male. 

C/tnopolia  cai^iupen  ot  raulsou  is  very  likely  identical  with  the  present  species.  His 
iigiures  show  the  general  shape  of  the  carapace  to  be  very  similar,  though  the  lateral 
margios  are  move  nearly  parallel.  The  transTerse  grooves  and  ridges  of  the  surface  and 
the  granulation  of  the  more  prominent  parts  correspond  with  the  specimen  here 
describwl  and  figured.  Paulson's  figure  of  the  entire  animal  c.  fig.  \)  is,  apparently, 
inaccurate  as  regards  tlio  shape  of  the  frontal  lobes,  which  his  enlarged  figure  (fig.  4  a) 
kIioms  to  diiler  but  sliglitly  from  the  present  form.   Tbe  outer  of  the  two  fiwuies  in  the 
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supra-orbital  margin  is  represented  as  open  aodY'shaped.  The  lower  orbital  margin,  tbe 
tubercles  on  the  eye-stalk,  the  ba«al  joint  of  the  ant^inna,  and  the  external  maxiUipeds 
are  all  figured  almost  exactly  as  in  our  specimen.  The  tixst  pttir  of  walking-legs  are 
rather  stouter.  Tbe  mosl  marked  iSBexaa^,  homver,  k  that  tbe  tuberele  on  tiie  under- 
nd«  of  tbe  bepatic  region  is  more  etrongly  developed,  being  repreMmted  bjr  a  eurred 
transverse  ridi,'o,  from  the  outer  end  of  which  a  row  of  granules  (not  found  in  our 
specimeQ)  runs  faaokwarde  for  a  short  diatanoe  parallel  to  the  lateral  margin  of  tbe 
carapace. 

Ijocality.  "  Torres  Straits." 

2MMr0«l*0N.  Sir  C.  Hardy  IsUnd  (Tome  Sttaite)  Denieou  (ffatwett}'. 

Celebea  Sea  (Jf8^) :  Bed  Sea  (Pattbm). 

Paucus  Whitei  (Miers).    (Plate  2.  figs,  li-19.) 

Cfmepolia  WiUei,  Micrs,  Rep.  Yoy.  '  Alert/  Crust,  p.  o5l,  pL  xlis.  fig.  C  (1884). 
PdtoH  WUIH,  Boutrier,  BalL  8oe.  Phiiomstli.  fkrii,  (8)  ix.  p.  18  (aep.  oopf)  (lliOS). 

The  lateral  margUU  of  tiie  OBni|iace  are  more  Tiearly  parallel  than  in  P.  Jukem. 
The  surface  is  less  uneven,  the  transverse  ridges  being  less  innrkfd,  but  the  rcL^tons  are 
fairly  prominent  and  well-defined,  though  there  is  some  Vfiriation  in  fliest;  respects 
among  our  speciiuens.  The  granulation  of  the  surface  is  much  liuer  uiid  tliere  is  a 
scanty  abort  pttbeecenoe  interapened  among  tbe  grannlea.  The  froDtal  lobee  are 
separated  from  the  upper  orbital  margiu  on  each  side  by  a  shallow  concavity.  Both  the 
fissures  of  the  upper  orltit  il  m;irii;in  are  open  nnd  V-.s!iapr':l,  wliile  a  third,  present  in 
some  members  of  the  Ljenus,  is  slii^litly  in  Heated  by  a  nuteh  at  the  hist;  of  the  outer 
orbital  tooth.  This  tuoth  is  generally  mure  acute  than  in  P.  Jukenii,  but  the  two 
succeeding  teeth  on  tbe  lateral  maigin  are  leee  prominent  tban  in  that  epeeies.  Tbe 
lobes  of  the  lower  maigin  of  the  orbit  are  low  and  rounded,  and  the  edge  is  finely 
granulated.  There  is  no  tuberele  on  the  sub-hepatic  re<rion  behind  the  orbital  margin. 
The  basjil  joint  of  thu  antenna  lii-arji  a  sliu:ht  longitudinal  rid^e  on  its  ventral  face  and  is 
produced  externally  into  a  Ijroad  rounded  lobe,  flattened  dorso-vontrally  aud  projecting 
into  tlie  orbit.  Tbe  two  euooeeding  joints  are  robmt,  tbe  third  joint  especially  being 
expanded  and  oompreased. 

The  large  prominence  on  the  eye-stalk  has  a  peculiar  and  characteristic  form.  It  is  a 
crcscentic  or  sickle-shaped  blade,  s[)rin£,'in;jr  from  a  narrow  base  near  tlie  distal  end  of 
the  anterior  edge  of  the  ojc-stulk,  nod  curving  over,  close  to  but  free  from  the  corneal 
Burfiacet  terminating  exteroally  in  an  acute  point. 

Th«  isehiam  of  the  third  ma»Il^pedb  ia  only  faintly  ridged  on  its  ventral  face,  and  the 
antero-extcrnal  process  of  the  racrus  is  very  small,  not  reaching  to  one-hj^lF  the  length 
of  the  carpus.  The  chcHpeds  are  feeble  in  both  sexes,  the  palm  cylimh  ieal,  without 
ridges,  but  faintly  granular  and  pubescent.  The  second  and  tliird  paini  of  walking-legsi 
have  the  menu  pabesoent  and  faintly  granulated,  but  without  teeth  on  the  margins. 
The  anterior  erttt  of  the  earpm  has  rounded  proximal  and  distal  elevations,  the  latter 
dose  to  the  end  of  the  joint.  The  propodua  is  ooosideraUy  narrower  than  in  P,  JttknUt 
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being  nearly  four  times  as  long  as  broad,  and  the  anterior  edge  is  only  slightly  convex. 
The  granulated  ridge  oa  the  underside  of  the  merus  of  the  second  pair  is  preseat  m  in 
P.  JidSMM. 

Tbe  abdimMn  of  both  attttii  imooth,  beirt  with  in^  TIm  fonrtih, 

fifth,  and  sixth  somites  are  fused  together,  but  the  sutures  are  faintly  visihie.  In  the 
male  the  sides  of  the  abdomen  are  straight,  convergent,  and  curve  gently  inwards  from 
the  bai?e  of  the  last  somite  to  the  tip  without  any  distinct  angle. 

Tho  fiiat  abdomiiial  appendages  of  the  mala  are  draxder,  and  the  tenninal  lobes  an 
diTergent,  ike  outer  lobe  beins  twice  as  long  as  the  inner. 

Onr  specimens  diffinr  from  Miers's  type  speciniens  in  the  greater  robustness  of  the 
second  and  third  pairs  of  ambulatory  legs,  the  menis  and,  to  a  less  extent,  the  propodus 
being  distinctly  broader.  In  all  other  characters,  however,  the  agreement  is 
complete. 

locality.  *'Toi!res  Straits." 

IH$MbtUUm.  Seyobelles,  ^IS  Mh.  imn), 

FlxiCDi  SBMOnss  (Alooek  &  Anderson).    (Plate  2.  figs.  20-22.) 

CfmepoKa  tarifet,  Akoek  k  AndsrMn,  Jomrn.  Asittie  Soe.  Beogsl,  Izni.  pt.  8  (1800)  (?  MM),  p.  SOB ; 

Illiwtr.  Zool.  '  Invostifiiitor,'  Tnist.  pi.  w'w.  fig.  7  (l^'W, , 
Palieus  aerripts,  Bouvier,  Hull.  Soe.  PhiiuiDatli.  Paris,  (Hi  ix.  p.  12  f^(C|).  oopy)  (1S!>K). 

Carapace  with  lateral  margins  convergent  anteriorly,  the  surface  leaving  the  regional 
areas  well<ditfned  bnt  not  very  promineal^  beset  with  sather  oosne  giannlaltoni  im.  the 
moie  prominent  parts.  Fbsterioify  die  gcanulatlans  tend  to  beoome  squanuform,  and 
there  is  a  line  of  conspicuous  scale-like  elevations  just  within  the  posterior  and  poetenh 
lateral  marsnng.  Swittercd  hairs  occur  among  the  srranules,  more  numerous  on  the 
depressed  portions  of  the  surface.  The  front  is  four-lobed ;  the  inner  lobes  are  acutely 
ronnded  and  deprsssed.  and  extend  beyond  the  outer  lobes,  whieh  are  low,  wninde^ 
slightly  recurved,  and  hardly  defined  from  the  orbital  margin.  The  upper  margin  of  the 
orbit  has  two  deep  Y-shaped  fissures  separated  by  an  aoute  tooth,  and  a  shallower  notch 
at  the  base  of  the  outer  orbital  tfloth.  The  latter  is  aoute,  an rl  is  separated  by  a  short 
interval  from  the  iirst  of  the  four  subequal  antero-lateral  teeth.  The  lower  margin  of 
the  orUi  is  convex  in  its  outor  part,  concave  internally,  and  tmnJaates  in  a  aharp 
internal  orbital  tooth.  Just  behind  and  parallel  to  the  infra-orbital  margin  is  a  eurved 
granulated  ridge  terminating  internally  in  a  small  tubercle  cln^e  to  the  tubercle  which 
forms  the  anterior  corner  of  thp  Intcral  fminr.  The  basal  joint  of  the  antenna  is 
produced  externally  into  a  flattened  lobe,  similar  to,  but  smaller  than,  that  found  in 
P.  WJtUei,  while  the  ventml  fisee  of  the  joint  beus  a  row  of  three  or  low  small  tubercles 
in  place  of  the  longitudinal  ridge  found  in  that  species.  The  two  succeeding  joints  are 
rather  elongated  and  cylindrical.  The  fla^Umn  extends  well  beyond  the  outer  angle  of 
the  orbit.  The  eye-stalk  beiirs  numerous,  low,  rounded  tubercles,  two  of  these  on  the 
anterior  margin  being  larger  than  the  others.  The  ischium  of  the  third  moxiiUpeds  is 
nearly  smooth  on  its  ventml  sovUm^  and  the  moras  has  a  well<developed  autafo^axtemal 
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process  with  a  small  acute  tootli  at  its  tip.  The  exopod  is  liroadcr  than  in  the  two 
preceding  species.  The  clirliped  of  our  single  imperfect  specimen  is  ratlier  short  and 
stout,  the  )}Altn  compressedj  witli  rows  of  granules  on  its  upper  edge  aud  outer  lace. 
XliA  flnt  pair  of  logs  haTe  the  mema  gntralated  and  with  a  ttoot  tooth  at  the  dittal 
flztremiily  of  its  upper  (or  anterior)  edge.  The  propodus  and  dactylus  hare  each  a  few 
serrations  on  the  lower  edge.  Tho  morus  of  tho  second  and  third  pairs  is>  granulated, 
the  graiuiles  becoming  stout  teeMi  on  the  upper  and  lower  margins.  The  anterior  crest 
of  the  carpuK  has  two  prumiuent  teeth,  witli  smaller  serrikUoiiH  between.  The  propodus 
ie  about  two  and  a  half  times  as  long  as  broad,  the  upper  edge  nearly  straight,  Ihe  h>wer 
edge  senate.  The  dacfylns  u  faroad  and  has  three  or  four  coarse  and  somewhat  irregular 
teeth  on  its  lower  edge.  There  is  no  granulated  ridge  on  the  undenide  of  the  meras 
of  the  second  pair. 

The  singlOy  much  injured,  female  specimen  from  which  the  above  description  is  t&kmi 
agrees  weU  with  the  desoription  of  Alooek  and  Anderson.  The  figure  which  they  give, 
howerer  (taken  from  a  larger  q^imen),  differs  iu  some  details.  The  out^  lobes  of  the 
froot  are  much  less  prominent,  so  that  the  front  appears  two-lobed  ;  the  hrst  lateral 
tooth  follows  close  upon  the  extra-orbital  and  is  sciinrated  by  a  sliglit  interval  from  tho 
second ;  the  granulation  of  the  carapace  appears  to  be  less  coar^^e,  and  more  restricted 
to  the  promineat  lobnlea. 

JaeaUtg,  *'  Torres  Straits.*' 

JNi/r0K/«M.  "  Madias  eoast»  shallow  "  {Aleoek  ^  Andenon), 

Acn.T:r.s  affinis,  Miers. 

AciMUM  afftnu.llLivta,  Rep.  Voy.  'Alert,'  Crust,  p.  188;  De  Man,  ArcU.  Naturg.  liiL  (1)  p.  218 
(1887) ;  Alooclc^  Jonni.  Anstio  Soe.  Besgsl,  Ixiv.  (2)  p.  ITS  (1896). 

A  male  specim«i  5*5  nam.  long  is  referred  to  this  species.  It  is  muoii  smaller  than 
tsOftA  the  specimens  of  A.  affiuin  with  which  I  have  compared  it,  but  it  agrees  with 
them  in  the  characteristic  points  of  the  <ubcrculatcd  eye-sfalks  and  the  l)ilol)ed  cardiac 
tubercle.  As  De  Man  points  out,  the  eye-stalk  carries  a  small  tubercle  near  the  tip  in 
addition  to  the  large  one  at  the  middle  of  its  length,  and  a  small  tubercle  also  lies  behind 
tiie  bOobed  eminence  on  the  cardiac  r^ion.  Onv  specimen  has  four  granules  on  the 
gastric  region,  two  median  and  two  lateral.  The  free  part  of  the  antenna  is  only  a  little 
shorter  than  the  carapace.  The  neck  is  rather  longi-r  than  in  the  type  >iH'einien,  and  the 
carapace  as  a  whole  is  a  little  narrower.  As  in  Miers's  account,  the  merus  of  the  chelipeds 
is  "  somewhat  trigonous,"  rather  than  "  fast  cylindrisch  "  as  De  Man  describes  it. 

jMnOify.  **  Channel  between  reefs,  Murray  Ifdand,  15-90  fath." 

pABaxnioLVa  sixspiNosirs,  Miers. 

Panas»9bu  textpimmi*,  Mien,  Rep.  Voy. '  Alert,'  Cra«t.  p.  261*  pi.  xxvii.  Sg.  B ;  HendecMW,  Tmia. 

Lion.  Soc,  (2)  7,iw\.  r.  p.  8r>2  (1893). 

In  our  single  perfect  specimen,  which  I  have  compared  with  Miei-s's  type,  the  rostrum 
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is  hardly  emarginateaiid  the  aeoond  antero-latenl  tooth  u  leas  pxomineiittiian  in  IHomTi 

figure. 

Tbh  ipedea  it  Toooided  firom  India  (Tuticoriu)  b>  Ftaf.  Hendenon,  though  it  w 
omitted  (pcbbably  through  inadvertenoe)  from  Alooo]c*e  nrinoa  of  the  Indiaii 

Oxyrhyncha. 

LoMlUies,  **  Channel  between  reefs,  Mer  " ;  "  Mabuiag  "  (iragmentaxy  apecamen). 
Ohoinovui  asahsa,  De  Kwn. 

JiMdhw  {On^Mpitt)  oranm^  De  Hnn,  I^.  Japoo^  Onut.  p.  100,  pL  xudi.  fig  S. 

ONefa(;p««  flnniM,  Adiua*  ft  White,  Zool.  Voy. '  S&mmagg*  Gnut.  p>i  8. 

O.  Hq^Hum,  Adami  tc  White,  I.  c.p.l,  pi.  it.  fig.  1. 

O.  armua,  Alooek,  Jotini.  Asiatic  Soc.  Bengal,  Ixiv.  (2)  p.  183  (1895). 

five  female  specimens,  showing  considerable  variation  in  the  relative  prominence  of 
the  fh>nfal  lobes  and  in  some  other  detaOs.  iUoock  desoribea  the  antemun  as  ''eadxemely 
abort,  readiiiig  only  jnat  beyond  tho  tip  of  the  roatnim** ;  in  our  apectmena,  hoirerar, 
as  in  tho  figure  of  Adams  &  White,  the  flagella  of  tike  antennn  zeadi  fhr  beyond  the  tip 

of  the  rostrum. 

Locality.  "  Channel  between  reefs,  Mer." 

XENOOABcania  TirBSROiiLA.TnB,  White. 

Xfiiocard/nis  (uberruhdni,  liMiitc,  Pror.  Zool.  Sor.  1H17,  p.  119;  A.  Milue-Edward?!,  N.  Ardi.  Mus. 
Pkris,  Tiii.  p.  253,  pL  xii.  fig».  1  a-g  (1872) ;  Alcock,  Joura.  Asiatic  Soc.  Bengal,  ]\iv.  (2)  p.  192 
(1895) ;  Alooek  ft  Andenco,  Illvwt.  SSool.  'Inrcstigator/  Crust,  pi.  xxsiii.  6gs.  3,  3  a  (1898). 

A  single,  much  damaged,  male  specimen,  agreeing  fairly  well  with  Milne-Edwards's 
fig.  1,  saye  that  tiiB  carapace  ia  much  nanower. 
LoeaUtif,   Murray  bland." 

HuKNXA  FBOTKU8,  De  Haan. 

JMWa  (iEheNMi)  pndeut,  De  Ilaao,  Fauna  Japon.,  Croat,  p.  95,  pi.  xxiii.  figs.  4-6. 
flaeaic  j)rafe«»,  Alcod^,  Joam.  Anmtie  Soe.  Bengal,  lirr.  (3)  p.  195  (1888). 

The  series  of  this  well-known  species  comprises  two  yoang  males,  an  adult  and  a 
young  fcmulc,  and  a  "sterile  "  female  in  which  only  the  6th  and  6th  aomitea  of  the 

abdomen  arc  fused. 

Localiiies.  "  Channel  between  recfo,  Mer     "  South  of  Ornian's  reef,  6-7  lath,** 
IfBNABEHIUB  HON 0<»BOe.  LatT. 

Menaethiu*  mnttorn-ot,  Latr.,  Militc-Edwards,  Hisi.  Nat.  Crust,  i.  p.  389. 
M.  ttnguttv$,  Dana,  U.S.  Expl.  Exp.,  Crust,  i.  p.  120,  pi.  iv.  figs.  5  a-b. 
M.  nmmem,  Aloook,  Journ.  Aaiatic  Soe.  Beagal,  bir.  (S)  p.  197  (1890). 

Two  spedmena  of  this  Tery  variable  species  approach  most  doaely  to  the  form  named 

Jf.  angustm  by  Dana,  but  the  rostrum  is  rathci  sliorter. 
LocaUtiet.  "  Murray  Island  " ;  "  Sabai  Chanuel." 
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tfyattenua  sprnonu,  A.  Milne-Edwards,   N.  Arch.  Mus.  Paris,  viii.  |i.  250  (1872) ;   Miers,  Rep. 

'Challeuger'  Braehynra,  p.  5() ;  Alcock,  Jouni.  Asiatic  Soc.  Ron(;iil,  Ixiv.  (2)  p.  211  (1895). 

A  female  specimen,  about  25  tnm.  in  tot.il  Ipnt^tli,  ai^rrcs  with  the  chaniotprs  of  this 
species  as  briefly  indicated  by  Milne-Edwards  and  by  Alcock,  except  that  the  lateral 
qpjbnncbial  spfaiM  appear  xather  nDaU.  It  is  identical  with  flpeoiment  in  tiie  British 
Museum  lefenied  to  this  speoies      Mr.  Miem.   An  ovigerotta  female  20  mm.  long 

differs  in  pos^essinj;  a  small  acute  ^laTiule  on  tho  cardiac  region  and  three  small  tubercles 
(besides  the  epibranchial  spine)  on  each  branchial  rej^ion.    The  two  g^astric  ?pines  are 
very  small,  but  in  other  respects  the  specimen  appears  to  agre«  with  this  species. 
Loealitiea.  **  Murray  Island  " ;    South  of  Qrman's  reef,  5-7  ikth." 

Hyastekus  oryx,  a.  Milne-Edwards. 

Ht/attauu  orgx,  A.  Milne-Edwards,  N.  Arch.  Mus.  Paris,  viii.  p.  250,  pi.  xiv.  fig.  1  (1872) ;  De  Man, 
Aicli.  Matorg.  liii.  p.  224,  pi.  vii.  fig.  2  (1»87)  ;  Alcock,  Joum.  Aantic  Soc.  Bengal,  Ixiv.  (2) 
p.  214  (1805). 

Of  the  two  specimens  which  I  refer  to  this  8i>ecies,  one,  a  female  about  If!  luni.  in 
total  length,  a^es  closely  with  tho  example  fii^nrcd  hy  Dc  Man,  the  rostral  spines 
being  rather  less  than  one-fourth  of  the  total  length  and  strongly  divergent.  In  a  male 
specimen  about  18  mm.  long  the  rostral  spines  are  more  than  one-third  of  the  total  length 
toad  quite  parallel,  and  the  whde  carapaoe  is  rather  narrower  and  not  quite  so  mudi 
oantmoted  in  front,  though  still  much  more  so  than  in  MilnerEdwards's  figure.  The 
parallel  rostral  spines  of  the  latter  spccitiien  c^ive  it  a  certain  resemhlanee  to  TT.  Sehrc^ 
liVhite  ;_Si;l)a,  Thesaurus,  iii.  pi.  xviii.  lig.  12),  in  which,  however,  the  distal  parts  of  the 
much  longer  spines  arc  divergent.  In  the  specimens  of  M.  Sebas  which  I  iiavc  examined 
the  oaxapaoe  is  mneh  less  tuberenUted  than  in  the  present  specimens.  The  chelipeds  of 
oar  male  specimen  reseiuhle  Milne-Edwards's  figwe,  but  the  hands  are  rather  less 
expanded  distally  and  the  serrated  <  di^es  of  the  fingers  meet  for  about  half  their  length 
instead  of  only  at  the  tip  as  .Mcock  states. 

JjOCalUy.  *■  South  of  Ormau's  Reef,  5-7  fath." 

HYAamiin  oorraxvs,  Miers. 

Hyastfttvn  rofipexti*,  Mier4,  Uep.  Voy.  '  Alett,'  Criut,  p.  186^  pi.  xviii.  fig.  B }  Haudenou,  Tnos. 

Linn.  Soc,  (2)  Zool.  v.  p.  S^il  ilHim. 

A  male  specimen  of  10  mm.  and  u  female  uf  1'6  mm.  total  length  jure  referred  with 
some  doubt  to  Miers's  species,  with  which  they  agree  in  the  very  oonveoc  gastric  region  and 

in  tho  absence  of  spines  from  <  lie  carapace.    They  differ  chiefly  in  the  shorter  rostral 
spines,  which  in  the  female  are  less  tiian  onr-loiut  h  ot  the  total  length.      In  the  male 
there  Bn>  minnte  acut^  tubercles  representing  the  epibranchial  spines  as  in  the  specimen 
described  by  Henderson. 
XaealUg.  ''Mer." 
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IItastbntjs  Brockii,  De  IVIan. 

Hyutmrn*  BndtU,  De  Man,  AtA.  Nutmg.  liu.  (1)  1887,  p.  Hit  pi.  vii.  fig«.  Hendanon, 
TftM.  Idnv.  Socj  ^)  ZooL  y.  p.  941  (189S). 

A  Single  very  imperfect  dried  specimen  (d  )  appears  to  agiec  with  De  Man's  description 
and  figures  of  tliis  speoics.  Tlie  total  length  is  aljont  15  mm.,  half  of  which  trskon  up 
by  the  slender  rostral  spines.  The  carapace  is  narrower  and  the  rostral  bpin*-8  Ic^s 
widely  divergent  tlnn  in  the  figare.  The  tabendes  on  the  carapace  aie  only  very  slightly 
marlced,  hut  the  arrangement,  k>  &r  as  oan  be  seen,  coraeapoiida  with.  De  Hbn's  acoonnt. 
The  structure  of  the  orhital  re^ott  agrees  doady  with  the  flgore. 

locah'fi^.  "Ton-OS  Slrnils." 

JJUtributian.  Amboina  {De  Man) ;  Gulf  of  Martaban  (Metuleram), 
HTABCBinTa  TBBftVOOUPfls  (Adama  A  White).  (Plate  2.  flga.  28  &  S4) 

C/iorimu  verrucotipet,  Adams  &  'Wliite,  Zool.  Voy. '  Samarang/  Crust,  p.  13,  pi.  ii.  fig.  3  (1848). 
H^aatauu  vemeotipet,  A.  Milm  -iklwards,  N.  Arch.  Miu.  Paris,  viit.  p.  250  (1852)  (name  ouly). 
PartmitkraafMrrueosipts,  .Micrs,  Auu.  Mag.  Nat  Hist  (6)  \v.  1879,  p.  10  (name  only). 

Tliis  species,  which  does  not  appear  to  have  been  roobsoi  veJ  isince  its  discovery,  is 
repvesented  in  the  ooUeetion  by  two  female  specimens  agreeing  so  closely  with  the 
original  type  speaimen  of  Adama  and  White  aa  to  leave  no  donbt  of  their  identity.  The 
surface  of  llie  carapace  is  rather  morn  uneven  than  is  ropre«;cnfed  in  the  figure  given  by 
these  authors,  and  it  is  slightly  more  contracted  behind  the  orbital  region,  so  that  the 
postorbital  processes  appear  more  prominent.  The  upper  hiatus  of  the  orbit  is  rather 
moKO  open  in  oar  specinuns  than  in  the  type,  and  -Qie  wntnl  ^ines  axe  distinctly 
knobbed  at  the  tip.  Tlie  first  pair  d  wal^ng-1^  aie  relative^  longer  than  in  the 
figure,  and  the  dactyls,  especially  of  the  last  pair,  are  longer  and  more  slender.  The  legs 
in  our  specimens  do  not  present  the  "  waa-t-like  tubercles  "  described  by  Adams  and 
White ;  but  I  am  inclined  to  think,  after  examining  the  now  somewhat  imperfect  type 
spedmoti,  tiiat  these  taberdee  are  simply  tufts  of  hair  agglutinated  together  by  drying. 

As  TegAids  the  ^tematic  position  of  this  spocBBs*  Prof.  A.  Milne-Edwards  dodbtfnUy 
includes  it  In  his  list  of  the  species  of  JlyaMenus,  wliile  Miers  incidentally  refers  to  it  as 
a  ParmirifhraT.  The  type  specimen  in  tl)e  Jtritish  ^Iiiseum  is  now  labelled  .(^ca)4^A0f)Ar|(e 
eerrucosipes,  and  I  am  informed  that  this  name  was  given  to  it  by  Mr.  Miers. 

It  seems  plain,  however,  that  this  spedcs  cannot  be  ief«ned  to  Faromtiragt  vnce 
thwe  IB  only  one  hiatus  instead  of  two  in  the  u^per  mai^in  of  the  orbiti  or,  in  othv 
words,  the  spine  which,  in  that  genua,  intervenes  between  the  supra-ocular  hood  and  tiie 
postorbital  process  is  here  wanting.  The  wndition  of  the  orbital  region  is  most  closely 
paralleled  by  l^urn's  figures  of  his  Lahaina  ocuta  (U.S.  Ezpi  iEsp.,  Crust  L  p.  93,  pi.  ii. 
figs.  1  «-e).  inie  supra^oculac  hood  is  very  prominent,  having  the  comers  produced  and 
the  anterior  one  aouto  and  curved  f orwanb ;  the  long  poetocular  prooess  is  enpped,  or 
tatbw  grooved,  along  its  anterior  face  for  the  reception  of  the  eiye ;  the  basal  anteunal 
joint  carries  a  small  spine  distaliy  on  the  ventral  sur&oej  and  two  smaller  tubercles  in  a 
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line  immediately  behind  it,  wiiile  a  reetaiiijular  plate  projectiag  from  the  outer  cd'^o  of 
the  joint  forms  the  floor  of  the  orbit.  Eairly  wide  gaps  are  left  between  the  postocular 
jnrocesB  and  tbe  suptAFOcttlar  hood  and  banl  antennal  plate  in  the  upper  and  tower  walla 
of  the  orbit  respectively.  Dana's  genus  is  generally  i^arded  as  a  synonyra  of  JfyatiemUt 
and  I  have  accord inijly  followod  Miloe-Edwards  in  juloptiiiL,'  that  name  for  the  preueat 
form,  though  it  differs  considerably  in  the  structure  of  the  orbit  from  those  species  of 
Myaaienvs  which  I  have  examined.  From  Acanthophri/s  it  appears  to  ditfer  in  the  fact 
that  the  vaunt  distal  oonier  of  the  meroa  of  the  third  maxillipeda  is  notdud,  and  the 
atnioturo  of  the  orbital  Tegton,  is  veiy  diflieient  from  that  shown  ia  Milne-Edwaida*a 
iitjurc  of  A.  cristimnnnH  (Aim,  Soc.  Ent.  France,  (4)  iv.  1865,  pi.  V.  fig.  8a). 

Locality.  "  31urray  Island,  cluinnel  betw  een  reefs,  15-20  fath." 

JHttriimtuni.  "  Eastern  seas  "  {Adaim  ^  Wliite). 

Naxia  sEKPULiF£UJi  (Qa^fin). 

iiaxia  terpulifera,  Milne-Edwards,  Hist.  Nat.  Crnst.  i.  jj.  ^\?>;  Ilftswcli,  Cut.  Austr.  Crust,  p.  21 
(1882) ;  Mien.,  Rep.  Voy.  'Alert/  Cru»t.  p.  IWi  ll«84) ;  Focock,  Ann.  Mag.  Nat.  Hi»t.  (6J  v. 
f.  79  (1800)  j  Qrtmitui,  m  SoBOii'a  Zool.  Foncli.  Amtrsl.     Croat,  p.  48  (18M). 

A  lavge  female  speoimen  (88  mm.  in  length)  of  this  ehaiaeterisHc  Australian  speem 

is  in  the  collection. 

"Torres  Straits." 

"ShJiK.  xauBin,  Fooock. 

Jiaxia  tavrus,  Pocock,  Aim.  Mag.  Nat.  HUt.  (6)  v.  p.  70  (1890);  Alcock,  Jonrn.  Asiatic  Soc.  Bengsl* 
Ixiv.  (2)  p.  21U  (ISi^);  Aloock  ft  Aad«rKm>  Illastr.  Zool.  <  Xaveatigator/  Cnut.  pi.  zxiiii. 
figs.  5-5  a  (1898). 

N.  ttraaU$,  Ortaasmi,  8«ttoii'»  Zool.  FortcL  Amtml.,  v.  Croat  p.  48,  pi.  iii.  flf .  4  (18M) ;  Akod^t 

Joum.  Asiatic  Soc.  l^cn<ral,  hiv.  (2)  p.  220  (1S99) ;  Akock  ft  Aiidenoa»  lUaatr.  ZooL 
'Investigator,'  Cru^t.  iil.  xxxiii.  figs.  2-2 a  (1898). 

Two  male  specimens,  ditTeriu^  from  Focock  s  type  iu  the  much  shorter  rostral  spines 
—about  6*5  mm.  in  a  total  length  of  17  mm., — with  the  aeoessory  spinules  well  in  Ikont 
of  the  middto  of  tbdr  length.  Hie  mecal  spines,  large  and  oonspieuous  on  the  fimt  pair 
of  walking-legs,  are  all  but  obsolete  on  the  succeeding  pairs.  In  other  respects  these 
individuals  do  not  differ  materially  from  the  type  s^wcimen.  Of  the  two  figures  given 
by  Alcock  and  Anderson  our  specimens  resemble  most  that  named  N,  cerastes,  without 
agieeiBg  pfecisdy  with  either.  It  oan  hardly  be  doubted,  however,  that,  aa  Alcoek  has 
snggeited.  Si  eerada  is  nmrely  a  Tariety  of  If.  tmmu. 

ZoeaUtf.  **Gnuumel8  between  reeCi,  Hear,  16-SM>  foth." 

TnoCAXONTja  httx  (H«rbst), 

Pisa  $lyx,  MHhie-Bdwards,  Hist.  Nat.  Crust,  i.  p.  308. 

3fi  crop  fir  ijx  Hys,  A.  Milue-Edwards,  N.  Arch.  Mus.  Paris,        p.  317,  pi.  xi.  fi;r.  4  (1872). 
Tylocarcintu  ityx,  Micm,  Ann.  Mag.  Nat.  Hist.  (5)  ir.  p.  14(1879};  Alcock,  Journ.  Asiatic  Soc. 
BenipJ,  hiv.  (2)  p.  S85  (1806). 
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A  Unglc  female  specimen.  The  campace  b  a  little  narrower  than  in  Milne-Ed wards's 
figure,  but  in  ofhar  mpeote  the  speoimen  agzees  perf eotly  with  this  and  with  Aleoek*s 

description. 

Locality.  "  Murray  Ts1?ind,  reef." 
J)i»lrilmti{m.  £ed  Sea  to  Fiji. 

FARAMmCBAZ  (OHLORINOrDKS)  COPPINGERI,  Haswell. 

Acunthopkryt  arufratim,  A.  Milne-Edwards,  Ann.  Soc.  Ent.  Fraiies,  (4)  V.  p.  140«  pi.  iv.  fig.  4  (1869) 

(not  Chorimui  aciUeatua,  M..E.  Uist.  Nmt.  Croat,  i.  p.  316). 
PiormijfAru  0«riHferi>  Haawdl,  Proe.  Linn.  Soc.  N.S.  Wais,  vi.  p.  7B0  (18S1)  *{  HsMrall*  Gat. 

Amtr.  Crust,  p.  1&. 
Parmutkram  {Chlorinoidea)  Coppingeri,  Miers,  Rep.  Voy.  *  Alert/  p.  192. 
Qdvnimdtt  Coppingeri,  Micrs,  Rep.  '  Challcugcr  '  Brachyura,  p.  53,  pi.  vii.  fig.  3. 

A  female  spedmeB,  about  6*0  turn,  in  total  length,  diffen  from  Miein's  figure  and  fiom 
spedmoia  in  the  British  Haseom  in  having  the  vostral  spines  short  (about  one-fourth 

the  length  <tf  carapace)  and  deflexed,  and  in  having  the  supru-ocnlar  hood  deeply  cut  into 
three  spiniform  teeth,  the  middle  one  Vwing  rcflexed  at  the  tip.  Miors's  figxin>  shows  it 
as  obscurely  divided  into  two  lobes,  but  Haswell's  original  description  reads :  "  upper 
orbital  herder  with  three  straight,  acute,  spinous  teeth."  Only  one  qnne  is  present, 
behind  tiie  double  spines  on  the  oardiae  region,  as  in  Miera's  description  and  figure,  hut 
a  small  tubercle  represents  the  second  spine  which  Haswell  desaribes. 

The  shape  of  the  supra-orbital  border  in  oiir  specimen  is  very  like  that  shown  in 
^  Milne-Edwards's  figure  of  Aeantko^hryit  aculeattu,  which  in  other  respects  resembles 
so  dosdy  ]£ien*s  fignte  of  P.  Cqppingeri  aa  to  leave  little  room  for  the  doubt  which 
IDeis  appears  to  have  iiad  as  to  the  identily  of  the  two  apedes.  Haswell's  name  for 
the  species,  however,  still  holds  good«  sinee  that  Miqilogred  hy  llGlne-BdwardB  is  pre« 
ooeupicd  by  the  next-mentioned  speoies. 

Locality.  "  Torres  Stmts." 

PABAKnoKAx  (CSBUHtiMoiDBs)  AocuATija  (ICilne-Sdwaids). 

Chmintu  aculeattu,  Milne-Edw-anls,  Hitti  Nak  Cnut.  i.  p.  316. 

Paramitkrax  {Chhrinoides)  acvUaius,  Tar.  armalut,  Miera,  R*^)).  Voy.  'Alert,'  p.  193,  pi.  xviii.  fip.  A. 
ChlorittoidKt  aadeatuii,  Miers,  Rep.  '  Challeuger '  Br«cbyura,  p.  53 ;  Hcudersoa  f,  Tr.  Linn.  Soc, 

(S)  Zool.  v.  p.  d»  (1893). 
PttnoMtknx  {CMoriimUMi  actduOn,  Alcock,  Joimi.  Aaitde  Soc.  Bensil,  Id*.  (S)  p.  Ml  (1896). 

A  small  female  specimen  appears  to  find  its  place  among  the  variations  of  this  species. 
There  are,  as  usual,  five  spines  on  the  mid-dorsal  liue  ol  the  carapace,  but  the  spine  which 
iu  the  normal  type  occupies  the  middle  of  the  posterior  margin  appears  to  be  wanting, 

*  This  reference  i.s  given  wrongly  by  Miont  iu  the  <  CiiaUenger  *  Iteport. 

t  Headanan'a  fcmailai  on  1Cen'»  vuieljr  aniMtat  are  bml  on  an  om^ht  of  flw  Cwt  tlwfe  Hw  t^m  in 

De  Haaii'?  p-<nt  M.irl.,  ti<  s\\t'u:\i  ho  nlm, doco  not  npfomni  P.  (i«MtM(«ti  thoo^  oo  SMiwd on fhn glato, bnt 
De  Hnan'a  specicsi  P.  lonj/itjiinus. 
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fbe  number  hdng  made  up  liy  the  intercalation  of  »nttU  i^ine  just  in  front  of  the  large 
one  on  the  cardiac  region.  All  the  spines  of  the  oarapaee  nrc  distinctly  knobbed  at  the 
tip.  The  supra-ocular  hood  is  deeply  divided  into  two  teeth,  of  which  the  anterior  is  acute 
and  turned  upwaids  and  fiDnrntda  wfaale  the  posterior  ii  truncate.  The  menu  of  tha 
•mbnlatory  legs  bears  two  apinifonn  tabercles  dittaUy.  Tbe  toatsal  spbiea  are  stnngly 
divergent  and  Iiardly  more  than  oiie4bird  of  the  length  of  the  eaiapafOe. 
LooalUy.  "  Tones  Straits." 

SciiizopuKis  Asi-ERA  (Milne-Edwards). 

Mithrax  asper,  .Miltie-£d wards.  Hist.  Nat.  Cruat.  i.  ^  320. 

AeJUxqiibiiiaqwrs,  A.MaiuaUw«id^M.Ai^  Mag.  Fnii{,  v%  p.  Ml,  pU  s.  Ig.  1  (187S) ;  Alooek, 
Jouru.  Asiatic  Soc.  RrTi<;!t1,  Ixiv.  (S)    243  (1888)  j  Afeodt  ft  AoidanoD,  niartr.  2Sooi. '  Invest^ 

gator,'  Crust,  pi.  xxxv.  figs.  1,  1  fl  (1898). 

One  female  and  three  male  lipediuens,  belonging  tu  the  typical  form  of  this  species  as 
described  1^  A.  Hfiln^-Mmuds,  hsving  only  one  accessory  spinule  on  each  cf  the  rostiml 
boms.  Ihe  Urgest  male,  26  mm.  in  length,  is  stiU  iminatniCb  the  ohelipeds  braig  no 
longer  than  the  succeeding  legs.  In  the  other  two  males,  17  and  12  mm.  longr^pectirefy, 
the  carapace  is  relatively  narrovvfi",  and  in  tlio  still  smaller  female  the  (listuncc  between 
tbe  extra-orhital  spines  is  hardly  less  than  the  greatest  width  of  the  carapace.  In  the 
amall  specimens  the  snrface  of  the  caiapaoe  between  the  large  tabercles  is  quite  smooth. 

XoMlffy.  "Murray  Island." 

CSCUX  ailBOBiBIOUXABis  (Stimpson). 

Cyrhmaia  mnrr/ari/ata,  A.  Miluc-Edwarda,  N.  ArcL.  Mu*.  Paris,  viii.  p.  236,  pi.  x.  figa.  2-3  (1872). 

Cyclajc  sii/jor/iirularis,  Alcock,  Journ.  Asiatic  Soc.  lieogal,  Ltiv.  (2j  p.  215  (1895). 

An  ovigerous  female,  24  mm.  in  length. 
XoeaUfy.    Murray  Idand." 
J)UM6uUo».  Hed  Sea  to  New  Caledonia. 

PsBDDOMlCiPPA  VARIANS,  Miers.    (Plate  2.  figs.  25  &.  20.) 
Pteudomicippe?  variant,  Miers,  Ann.  Maa;.  Nat.  Hist.  (5)  iv.  p.  12,  pi.  iv.  fig.  8  (1879). 
Pgeudomicippa  ?  mriiutt,  Miera,  Kep.   Xoy.  '  Alert,'  Crust,  p.  197 ;  Miers,  Hep.  '  CiuiUeuger ' 
BMchynn,    68 ;  Ortusaa,  in  Ssnwn's  londi.  Anato,,  Cnuli.  p.  40, 

Three  male  spedmens,  agreeing  with  Miers's  types  of  this  briefly  described  species,  and 
showing  the  characters  assigned  by  him  to  the  male  sex,  the  gastrio  region  being  but 
little  elevated  and  tlie  rostral  spines  not  perceptibly  dede.\Lecl. 

The  only  point  indicated  by  Mr.  Miers  as  distinguishing  this  species  from  the  F.  leimipea 
of  A. Mane-Edwards  (Ann.  80c.  Ent.  France,  {4t)  v.  p.  130,  pi.  x.  figs.  S,  So,  1866)  is  the 
cbaiacter  of  the  sternal  siirfiio^  which  in  the  lnst>named  species  is  stated  to  be 
"  remarqiiablc  par  I'existence  i  la  ligne  dc  jonction  de  ehnqtie  annoau  de  crotes  saillantci 
et  leg6rement  granuleuses."    In  addition  to  this,  however,  certain  small  differences  in 
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the  arran^ment  of  the  tubercles  on  the  carapaw  are  apparent  on  comparing  our 
»pecimeQ8  with  Miine-Edwards's  account.  Ho  states  that  the  gastric  region  carries  a 
median  low  vt  five  taberdeB  flanlEed  by  twQ  hiartl  pairs,  Imt  in.  the  flpira  only  four 
medun  tnbeircles  are  distmeffy  leen,  and  thia  ia  the  oaae  abo  in  our  apewmena.  ICIne- 

Edvrards  further  describes  the  cartUac  region  as  "  marqu6e  de  quatre  petits  tuherculea 
plae<^s  de  cliaque  c6t6  de  la  lir;:ne  mediane,"  but  his  figure  sliows  two  niediim  and  two 
lateral  tubercles,  in  oxu*  specimens  there  is  only  a  bilobed  mediuu  tubercle  in  the  centre 
of  the  cardiac  axea.  Between  the  main  tuhercles,  and  more  especially  on  the  branchial 
Tegioiia»  the  auzface  «f  ihe  canfMce  b  in  «nr  apeoimena  mtiier  uneTen.  The  xoatral  spinea 
aie  stated  by  lG]ne>Edwards  to  be  cylindrical :  the  figure  i:i!iows  them  as  rather  broad 
and  apparently  somewhat  flattened  and  liaviti^'  tlie  inner  edge  ohtuscly  angled  about  the 
middle  of  its  length.  In  the  Torres  Straits  specimens  these  spines  are  more  slender  and 
cylindrical,  tapering  only  very  slightly  to  the  bluntly  rounded  tip.  In  the  structure  of 
the  orbital  legion,  and  in  the  ^newnoe  of  a  hurge  tubercle  above  the  orbit  external  to  the 
base  of  eacli  rostral  spine,  our  speoimens  agree  closely  with  Milne-Edwards's  species,  lu 
spite  of  the  ditfercnces  above  enumerated,  the  general  resemlilance  betw  ceii  tlie  twa 
species  is  so  considerable  that  some  doubt  mitst  still  remain  as  to  their  dibtiactnoss. 

Kr.  Miers  has  indicated  a  doubt  aa  to  whether  the  present  species  is  correctly  referred 
to  the  genua  PamdoMwoipiMi.  In  the  type  apedes,  P.  nodtmt  Heller  (8B.  Akad.  Wien, 
xliiL  (1)  p.  301,  pi.  i.  fig.  3),  the  rostram  is  very  strongly  deflexed  and  the  anterior  angle 
of  the  orbit  is  produced  into  a  long  spine,  -n  hilc  the  basal  antcnnal  joint  is  slia]>ed  rather 
differently,  its  diatal  tooth  being  directed  obliquely  forwards  instead  of  outwards  as  in  the 
present  form« 

Jki  regarda  the  afatemalio  position  of  the  genus,  Ortmann  pointa  out  that  it  has  beea 
mongly  placed  amon^'  tlie  Maiidic  and  has  no  affinity  with  Mieipj)a.  He  would  place  it 
among  the  Inachidae,  either  in  the  subfamily  Luwhitttv  or  the  Stenocinopiuic.  iliers^ 
followed  by  Ortriiaiin,  bad  suggested  that  the  lorm  briefly  described  by  Haswell  as  the 
type  of  a  new  genus  under  the  name  of  Microhalimus  dejlexi/rons  (Proc.  Linn.  Sue. 
K.  8.  Wales,  iv.  p.  4S6,  pi.  xxt.  fig.  2, 1870)  might  be  identical  with  the  present  apedes. 
Alcock,  in  his  classification  of  the  Oxyrhyncha  (Joum.  Asiatic  Soc.  Bengal,  Ixiv.  (2) 
pp.  IGi  &  ICC),  retains  Jf/rru!iafiniiis  &i\A  Pseudmnieippa  ns  distinct  t^nen,  plnein<r  the 
former  in  the  "  Allianee  J  nacboida"  of  his  subfamily  Imchin<e,  while  classing  the  latter 
in  the  Ailiauce  isteuucionopoida  "  of  the  subfamily  Maihus.  Alcock  does  not  discuss 
these  genera  further,  nor  does  he  indieato  to  which  of  th^  the  present  species  should  be 
referred.  It  seems  likely  tliat  P.  varians  should  be  generically  separated  from  P.  nodota, 
and  tluit  its  most  nntuml  jiosition  is  iliat  wbieh  Alcock  assicjns  to  Jf'crofiaHmm^ 
Haswell's  figure  shows,  however,  that  M.  Uejlexifrona  is  at  least  specifically  distinct. 

IfidTFA  rauzRA  (Herbst). 

Xk^f*  iit««arHH«a  (K<»NnO«  Mien,  Ann.  Mtg.  Nat.  Hist.  xv.  p.  7  (ISffi). 
Jtf.^M^(Bbrt.),  Alooek^faum.  Asiat  r  Soc.  Bengnl,  hiv.  (2)  p.  219  (1895). 

Three  specimens  sgree  very  closely  with  Haswell's  description  and  figures  of  iiia 
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M.  supereUioaa  from  Tones  States  (Ft.  Liim.  fioe.  N.  S.  Wales,  iv.  p.  446,  pi.  xxri.  fig.  2, 
1879),  vhieh  is  tanked     Aloook  aa  «  tyiumjm  of  ttna  variable  and  widely  diatributed 

species. 

Jjocalitiei.  "  Clmnuel  between  reefs,  Mcr  " ;  "  Beef,  Wyer." 
TiAXiiiiA.  AVOirerA,  Dana. 

Tiarinia  (mpt$ta,  Dana,  U.S.  Expl.  Exp.,  Crust,  i.  p.  113,  pi.  iii.  fi^.  7  a~h. 

T.  tpmirostrit,  Uaswell,  Cat.  Aostr.  Crust,  p.  28;  Ortmaan,  Zool.  Jabrb.  Syst.  vii.  p.  62  (1893}« 

r.  myufc,  De  Mmn,  Zool.  J«liib.  8jvL  vJii.  p.  4S^  jl.  xH.  fig.  2  (189(9. 

Our  tbvee  speoimeiia  (2  (T ,  1  $ )  agree  dosely  with  Haairell'a  deacripHoii  of  hia 

T.  apinirostris  (which  De  ICan  regards  aa  synonrmous  with  Dana's  speoiea),  save  that  in 
the  femnlf  specimen  there  are  foar  spines  instead  of  three  on  the  outer  margin  of  eacli  of 
the  rostral  horns.  De  Man  figures  a  specimen  with  four  spines  on  one  side  and  three  on 
the  other,  and  he  describes  aHao  a  female  epecimen  with  only  two  spines  on  each  nde. 
The  canpaioe  of  our  largest  (femalej  spedmen  meaaaree  46  mm.  in  length  by  27  mm.  in 
breadth.  De  Man's  largest  specimen  was  27  mm.  long  and  14*5  mm.  wide.  Danna 
specimen  was  only  0  lines  long  and  2^  lines  wide.  HaeweU  gives  no  dimennons. 
Locality.    Murray  Island." 

L-VMBurs  fArT.ACOL.\.MBRfs)  HOPLOKOTUs,  Adams  &  White,  var.  ? 

Lombrus  hoplonolun,  Adam"  &  White,  Voy.  '  Samarang,' Crast.  p.  35,  pi.  vii.  fig.  3;  Mi<^r.M^  Aim.  Map-. 
Nat.  Hiat.  (5)  it.  p.  22  (1879) ;  Miere,  Hep.  \oy.  '  Challenger,'  Brachyura,  p.  m ;  Alcock, 
lenrn.  iUistic  Soc  Bencal,  ktv.  (8)  p.  27S  (JS05). 

A  male  specimen,  9  mm.  in  length,  is  probably  to  be  referred  to  "this  protean  qieoies,'' 
aa  If  iers  calls  it.  It  difibrs  consideEably  from  the  figure  of  Adams  and  White,  the  whole 
anterior  part  of  the  carapace  being  much  narrower  and  more  produced,  and  the  rostrum 
projecting  well  in  front  of  the  orbits.  There  is  a  slight  postorbital  constriction,  followed 
by  n  sharp  bepatio  tooth,  whieh  ia  longer  than  die  rafloeeding  spinifiram  teeUi  of  the 
hteral  maxgins.  The  gnmules  on  the  snrf  ace  of  the  eaiapaoe  aie  aente  and  apinilbinn. 
Our  specimen  agrees  pretty  closely  with  some  referred  by  Mr.  Miers  to  his  \arioty 
longiomllK,  «lnch  "is best  distint^uishablc  by  the  subspiniform  tubercles  of  the  branchial 
regions  "  ('  Challcager '  Brachyura,  p.  99),  the  greater  protrusion  of  the  eyes  being,  I 
bdieve,  quite  an  accidental  ciranmstanee. 

laeamtf.  » Torres  Stnttts.** 

XiAKliRt^  (rARTllENOLAMJJKUS)  CALAPPOIDES,  AdamS  <t  WlutO. 

Parthtnope  cttlaptiuuiva,  Adssis  k  Wlutc,  Rep.  Voy.  'SunuMi^'  Crust,    84^  pi.    fig.  6. 
LmOrm  [PaHihmaimtimt}  ealappeMk;  Ak»ck,  Joorn.  Anitio  Soe.  Bengalj  Iziv.     p.  375  (ISgS). 

Our  single  specimen,  a  male,  is  only  about  7  5  mm.  in  Icn^^th,  and  the  points  of 
dilierence  from  the  fi'jrurc  of  Adams  find  White  ar  -  prolwbly  dur  to  its  small  siise.  The 
Bvirfaof^  is  rather  smoother,  the  incision  marking  oil  the  hepatic  promiueuoe  posteriorly  is 
hardly  perceptible,  and  the  i)OBterior  edge  of  tile  eampaee  b  more  rcgukriy  orenated. 

Zoeatify.  **  Channel  between  reefs,  Mer." 
sBoonB  SEiim.— soouiaT,  VOL,  vm.  6 
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L&HBBiTB  (Fabthenolaioixus)  oonfbaoosvs,  h.  sp.  (Flato  8.  figs.  27  A  28.) 

Deaer^h»  <^ftmaH/e.  CanpaoerougUy  triangular  in  outline^  a1>oat  at  long  as  broad. 
Eoatmm  truncated  and  oonaidexably  deflcxcd.  Hepatic  regions  projecting  in  the  form 
of  a  vertically  compressed,  narrow,  ]jlimtly  pointed  tooth.  In  front  this  tooth  is  defined 
by  a  deep  notch  separating  it  from  the  po^torbital  angle,  and  behind  a  shallower  excava- 
tion marks  it  off  from  the  convex,  creuated,  lateral  margin.  The  poatero-lateral  corners 
are  produced  into  di0rt»  blunt  Bpines.  The  posterior  margin  u  inegularly  toothed*  with 
a  marked  excavation  on  eifhi  r  side  a  little  way  from  the  outer  end  and  an  obtttte  median 
ariirle.  which  projo(;t.s  well  licyond  <lic  Hue  joiDing  the  postero-lateral  comers.  The 
surface  of  the  carapace  is  very  uneven  and  irregularly  granulated  and  pitted.  The 
gastric  and  cardiao  regions  rise  each  into  a  short,  blunt  spine,  and  a  smaller  spine  or 
large  tubeiele  lies  between  tlie  cacdiae  spane  and  the  posterior  margin.  The  brandiml 
regions  are  inflated,  topped  witii  oblique  crests  f&  grannleB,  and  separulcd  from  the 
median  ro£,dons  of  the  crirnpncf*  by  well-marked  groores,  wbieh  sink  into  deep  foBsce  on 
either  sido  of  the  gastric  and  cardiac  regions. 

The  chelipeds  are  very  heavy,  slightly  unequal,  and  about  one  and  a  half  times  the 
length  of  the  caarapace.  The  menis  is  irregularly  toothed  along  its  anterior  and  poaieiior 
borders.  The  ]tand  bears  on  its  outer  (or  upper)  margin  two  lliin,  rounded,  otistiform 
lobes,  of  which  the  larger  is  close  to  tlie  j)roximal  end.  The  upper  surface  carries  an 
olilique  and  irregularly  toothed  crest,  and  is  plsowliere  unevenly  i^ranulnted.  The  fingers 
ure  rather  less  than  half  the  length  of  the  puliu,  and  the  dactylus  is  toothed  and  gi-auulated 
on  its  outer  (or  upper)  margin  near  the  bue.  Xbe  ambolatoiy  legs  are  mueh  oompressed, 
with  the  upper  and  lower  margins  of  the  joints  senate. 

Length  of  wnapace  15  mm. 

A  second  speciinen,  only  8  mm.  long,  probably  beloiit,'s  to  the  «iDio  species.  The 
carapuce  is  a  little  longer  thau  l>road,  the  rostrum  ii>  trideutute  and  even  more  strongly 
defleoced  than  in  tlie  specimen  above  described.  The  hepatio  promioenoes,  lliongh  very 
well-mazked,  are  not  so  mueh  compressed  and  dentiform.   The  surfiMse  of  the  carapace 

is  smoother,  and  the  crenations  of  the  lateral  margins  less  numerous.  The  t;Leli]>eda 
are  nither  more  slender,  and  there  is  only  one  cristiform  lobe  on  the  outer  edge  near 
the  base. 

The  speoies  described  above,  whidi  I  suppose  to  be  new,  resembles  in  general  fonn  tiie 
L,  tefyeAM  of  Adams  and  White,  but  diffors  from  it  in  the  much  move  rugged  sarftce  of 

the  carapace,  in  tlie  compressed  dentiform  shape  of  the  hepatic  prominonce.s,  and  in  the 
armature  of  the  eheliijeds,  which  in  the  last-named  species  lack  the  fattened  cristiform 
lulie-s  on  the  outer  margin  of  the  hand.  Many  species,  however,  of  this  extensive  genus 
are^known  to  vaiy  within  wide  limits,  and  it  is  possible  that  a  hvrger  series  of  spedmena 
than  has  been  acceadUe  to  me  would  unite  the  present  form  with  one  or  other  of 
species  already  described. 
LwAiis*  "  Cluumel  between  ree£s,  Mer." 
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Hapaiajcarcini  s  marsupialts,  Stimpaon.    (Plate  3.  figs.  2!)-40.) 

HigHdocareimu  marti^alitf  Stimpson,  Proc  Boston  800.  Nat.  Ui»t.  ru  1856-69,  p.  412 ;  Semper, 
*TIm  Natonl  ConditioM  of  ExittetiM  m  tber  dbet  Aniad  Life*  (LaQdan,  1881;  Interaak. 
Sou  SeriiM),  pp.  816  tl  nf  ^     64  e. 

Detcr^tion  qf  female.  The  carapace  is  soft  and  membranous,  depressed,  broadly  oval 
in  outline  and  truncated  in  front  and  behind.  TIir  l)rraclth  is  oqntd  to  or  n  little  less 
than  the  length.  The  front  is  slightly  deflexed,  obscurely  tridentate,  the  median  tooth 
being  sharp  and  separated  by  a  AhaQow  coasemkf  on  d.th«r  side  fircon  the  ioujid«d  lateral 
cocnen.  There  axe  no  true  orbitB,  the  apace  oceupwd  hf  the  eye  heaiug  qoita  undefined 
above  and  externally,  while  below  the  eye  rests  diveetly  on  the  everted  anterior  margin 
of  the  biiccal  frame.  Tlie  Interal  margins  of  the  carapace  are  rounded  off  dorso-Tcntrally 
and  evenly  arcuate  from  before  backwards.  The  posterior  margin  is  concave  and  is  about 
thvee^fifths  aa  long  as  the  anterior  maigin.  The  Bnx&oe  of  the  campaoe  ia  peifecUy  even, 
wlQunit  any  pensepttble  Amowt,  and  is  anaooth  ezoept  £oir  a  fair  minnte  and  widely- 
Boattered  setae. 

Tbe  abdomen  consists  of  seven  distinct  segments,  of  which  the  first  is  partly 
concealed  under  the  posterior  margin  of  the  carapace.  The  first  three  s^ments 
are  Tiaibie  horn,  above,  and  are  hardly  more  thaa  half  the  width  of  the  carapace.  The 
fcmainiog  four  segments  are  heat  under  the  body,  and  fioan  a  broad  oral  plate  aboat 
equal  in  siie  to  the  cacapaee.  The  middle  part  of  this  j^te^  formed  by  tiie  terga  of  the 
four  segments,  is  of  somnwli^t  firm  consistency  and  is  surrounded  by  a  wide  membranous 
border,  which  at  the  sides  ib  folded  inwards  to  form  tbe  lateral  walls  of  the  capacious 
egg^poueh.  The  surface  of  the  abdomen*  like  that  of  the  carapace,  is  beset  with  minute 
icattered  sete. 

The  ocular  peduncles  are  relatively  large,  suboonical,  not  lying  in  distinct  orbits.  The 
corneal  surface  is  faccttrcl,  but,  in  our  specimens,  devoid  of  pii;niont.  The  antennnlos  nre 
large  and  exsertcd,  there  being  no  fosaettes  for  their  reception.  The  basal  joint  is  pro- 
duced extemalfyinto  a  large  conical  process  directed  obliquely  forwards  and  terminating 
in  a  stout  spine.  The  two  succeeding  joints  are  stout*  oylindrieal,  and  eobequal  in  length, 
the  distal  one  carrying  the  two  rudimentary  flageDa,  each  consisting  of  a  few  joints  and 
clothed  with  numerous  long  setie.  The  antennae  consist  of  five  joints,  of  which  the  first 
is  broad  and  triangular  and  the  succeeding  joints  narrow,  cylindrical,  and  successively 
diminishing  in  diameter,  the  last  being  hardly  thicker  than  the  long  seta  which  spring!) 
from  its  tip.  The  buccal  area  is  very  large,  extending  across  the  whole  width  of  the 
carapace  in  front.  Its  anterior  margin  is  sinuous,  curving  forwards  on  either  side  below 
the  eye,  and  taking  the  place  usually  occupied  by  the  inferior  margin  of  the  orbit.  The 
median  part  of  the  buccal  margin  approaches  so  closely  to  the  base  of  tbe  anteunules 
that  an  epistome  can  hardly  be  said  to  exist  The  third  manlUpeds  do  not  nearj^  cover 
the  bncGid  cavily,  and  are  widely  separated  Irom  each  other  at  the  base  by  a  semicircalar 
area  of  the  stemnm.  The  ischium  is  flattened,  subtriangular  in  sliape,  widening 
gradually  from  a  narrow  base,  and  having  its  antiTo  internal  ani^Ie  produced  forwards, 
rounded,  and  fringed  with  setse.   The  merus  is  articulated  at  tbe  outer  end  of  the  distal 
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margin  of  the  ischium,  and  is  leas  than  half  the  width  of  the  hitter,  hardly  wirier  than  tlie 
suoceeding  jnintf?,  and  but  little  flattened.  The  exopod  is  rudimentary,  being  a  siiujile 
lobe  abQUt  half  the  length  of  the  ischium.  The  epipod,  is  well-developed.  The  tiecoad 
mazilfipeds  lure  flie  baaal  part  of  the  ezi^od  mndi  nq^auded.  In  the  first  maadUipeda, 
alao,  the  aame  part  ia  very  stoat  and  miicb  stfonger  tiian  is  usual  in  thla  appeodagek 
while  the  inner  lobe  or  endopod  is  small  and  subtriangular.  The  chelipeds  arc  rather 
stout,  about  twice  the  diameter  of  the  succeeding  legs,  and  smooth  save  for  scattered 
«etse  similar  to  those  on  the  carapace.  The  merus  has  a  small  spine  near  the  distal  end 
of  the  inner  margin.  The  hand  is  not  mndL  tiiiokar  than  the  pi«oedia§p  joints.  The 
palm  ia  laaa  than  twice  as  long  as  Inoad,  nearly  twice  as  long  as  tiiefingeie.  Tbedaofybis 
has  a  single  tubercle  on  its  inner  edge.  The  walking-legs  are  not  at  all  concealed  by 
the  carapace.  The  first  three  pairs  nre  about  equal  in  lenirth  to  the  chelipeds  and  the 
last  pair  is  a  little  shorter.  The  dactyli  are  strong  and  curved,  and  bear  a  low  tooth  on 
Ihe  inner  edge  near  tiie  lip.  The  legs  bear  aoaittered  aeto^  which  am  laqier  and  more 
numerona  tiian  are  those  on  the  body.  The  abdominal  appendagea  are  redueed  to  three 
pairs,  corresponding  to  the  stcoiiil,  third,  and  fourth  abdominal  somites.  They  are 
uniramous  with  the  exception  of  the  first,  wliiclt  carries  on  the  outer  side  near  the  base 
a  small  unjointcd  appendage  which  appears  to  represent  the  exopod. 

The  ftmale  genexatilTe  apertures  are  ereaoentio  in  form,  and  are  aibuted  on  the  stemnm* 
Hut  apart  fiom  eadi  oUier,  doae  to  the  bases  of  the  third  legs. 

The  dimeDriontt  of  our  two  speeimNis  are  as  follows  ;— 


Length  of  ompBoe  ......        2*6  auo.  S'Tnm. 

Breadth      „    2-4  „  S"?  « 

Length  of  cheliped     9-0  „ 

„      ohela     1*8  M 

J,       fingers      '5  „ 

last  leg   2-6  „ 


Stimpson's  brief  description  applies  very  well,  on  the  whole,  to  the  specimens  examined 
by  me.  The  most  serious  discrepancy  is  that  the  exopod  of  the  third  mazillipeds  is 
deseribed  aa  **  slender  and  palpigwons."  It  seems  quite  possibly  howerer,  that  in 
examining  the  entire  animal  the  rudimentary  exopod  of  this  appendage  may  have  been 
overiookcd,  and  the  more  conspicuous  exopod  of  the  si  eond  maxilliped  may  have 
appeared  to  belong  to  the  third.  The  aiiteuuuies  ai-e  stated  to  be  "  very  short  aud 
minute,"  but  as  they  are  said  to  be  "  placed  at  the  inner  angle  of  the  orbit,"  it  seema  not 
tmlikely  titat  these  epithets  should  be  tiansfbrred  totiie  antenn»,  to  whioh  fbey  are  more 
applicable.  Some  other  less  important  differences,  such  as  the  description  of  the  front 
fis  "  straight,"  may  reasonably  be  attributed  to  imperfect  observation.  On  the  other 
hiind,  1lie  description  of  the  general  shape,  the  brgc  abdomen,  the  large  buccal  area 
occupying  nearly  the  whole  breadth  of  the  carapace,  the  third  nuudllipeds  irdli**fhB 
ischium  la^  and  dflated  within,  while  the  menia  is  veiy  small  and  slender  like  the  bat 
three  joints,"  and  several  other  details  can  apply  to  no  other  cTQStaoean,  and  leave  no 
doubt  that  we  are  dealing  with  Stimpson's  species. 
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So  far  as  I  can  discover,  no  further  description  of  this  remarkable  form  has  been 

published.    Semper  gives  a  figure  of  it,  but  it  is  on  too  small  a  scale  to  be  of  much  use. 

It  zepresents  fhe  carapace  as  proportionately  tnoadwr  than  in  our  speetmens.    AU  iSba 

recorded  aiieeuiieau  have  been  females. 
The  peculiar  habitat  of  this  Crab  im  imknown  to  Dr.  Stimpsoo*  who  stiv s  rii  i;  iiis 

specimens  were  found  "clinging  to  the  branches  of-UTing  madrepores  at  the  depth  of 
one  fathom  in  the  harbour  of  Hilo,  Hawaii" 

"Ebxaabetg  bad  long  before  noticed  certain  deformities  on  corals  caused  by  the  presenoe 
of  enutaoea,  and  bad  oompaied  tbem  to  the  pdb  formed  1^  plants.  In  fab  work  on  the 
Oonls  of  the  Hcd  Sea  ho  writes  of  the  species  Seriutopora  sttbulata,  Lamk.  :— 
*'  Plftguri  parvi  {P.  roraUiophilos)  domicilia  in  ramia  effloresccntibus  sibi  paraut,  ct  voras 
gallas  fere  ebciimt,  quales  plant^e  gerunt  '  (Beitr.  z.  Kenut.  Korall.  roth.  Heeres,  p.  123). 
I  am  not  aware  that  Ehrcnberg's  "  Fagurus  **  has  since  hom  recognized,  or  that  any  other 
Fagurid  baa  bem  found  inhabiting  ooral-galls,  so  that  it  is  possible  that  Ehxeabeig's 
remarks  may  really  refer  to  the  present  species  *.  Be  this  as  it  may,  Vcrrill  was  the  flist 
to  definitely  nssociato  these  coral-"  galls  "  Avith  Stimpson's  Hapalocarciitm.  In  a  paper 
on  "  Remarkable  Iui»tauceis  of  Crustacean  Parasitism  "  (Amer.  Joum.  Sci.  (2)  xliv.  1867, 
p.  126)  be  writes : — "  Another  peculiar  mode  of  parasitism  I  hare  observed  in  u  singular 
«niBtaoeatt  {Siipaleeareimtu  wtamq/iaikt  Stimpson)  from  the  Sandwich  Ishinds.  Tbie 
creature  lodges  itself  aiuon<;  the  slender  branches  of  a  coral  {Pocillopora  e«qwf0ta» 
Pana),  and  rnnse<'.  prubal)ly  l).v  Its  incensant  motions,  the  branches  to  grow  up  and 
surround  it  on  both  sides  by  liat  t  xpansious  of  coral  terminating  in  digitations  which 
often  interlock  above,  leaving  opeoiugs  between  them  suitable  for  the  uses  of  the  parasite 
but  aaosliy  too  small  to  allow  of  egress.  Most  specimens  of  the  corals  of  this  speeise 
gnstain  one  or  more  and  often  nnmerotts  examples  of  these  curious  enlarged  bulbs  among 
thi>  branches.'*  In  a  subsequent  paper  "  On  the  Pamsitic  Habits  of  Crustacea"  (Amer. 
Nat.  iii.  1860,  p.  23!)),  Prof.  Verrill  adds  that  he  bail  "observed  similar  cavities  oii 
Focillopora  eloHffuUi  from  Ceylon,  which  are  probably  made  by  another  species  of  the 
same  goius."  In  his  **  Synopsis  of  the  Polyps  and  Corals  of  the  North  Fadfio  Exploring 
ExpeditioD "  (Proc.  Essex  Inst.  vi.  (18G8)  1870,  p.  91),  Hie  same  writer  records  the 
occurrence  of  galls  on  luosi  of  the  specimens  of  P<tcillopora  ca-npUosci,  Dana,  from  the 
Hawaiian  Islands,  and  he  also  ;\  ritcjj  of  P.  brer i^jo ruin,  Lamk.  : — "  One  specimen  has  a 
bulb  similar  to  those  made  by  Hapalocarcinm  maraujjialk,  but  belonging  proliably  to 
another  species  of  the  same  genus,  since  it  difllnrs  considerably  in  form.  The  aperture  is 
elosed  ezoept  a  few  small  openings  above.' 

In  the  general  account  of  his  researcbrs  iu  the  Philippine  Islands  (Zeit.  wi>s.  Zuol.  xiii. 
p.  5(50),  8em|)er  has  a  note  on  a  small  "  PorreUffrm  "  which  he  fouud  living  iu 
eivlties  in  a  "millepore."     In  his  work  on  ■  Tiie  Xatuial  Conditions  of  Existence  as 

*  I  learn  fiosi  Mr.  £.  SiriEpiitrick,  who  bait  been  kind  enough  ta  fiad  the  above  qaotation  forme,  tbut  Kl<uuiiiger 
icfcn  t4>  EhNiibws'i  obMcratunu,  aad  e^rai  a  figvM  of  Iba  galls  am  tiw  Muna  apMiai  of  oonl  (vlnioli  Im  icHmi 
to  s.  tyinota,  VvB.  ftH.)  villMMit,  Iwiimr,  pnag  an;  dolaila  aa  to  tlu  puuito(EonU.  nth.  Mew.  ii.  p.  72. 

iii.  flg.  16)* 
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they  affect  Animal  Life '  (1881)  tins  Crab  is  identifietl  mih  the  present  species,  and  a 
fuller  accouut  is  given  of  the  "  i^alls  "  formed  hj  it.  Those  were  found  on  the  corals 
iiideropora  digitata  and  iS.  palmata  and  on  species  of  Seruitopora.  He  describes  the 
fonoation  of  the  gall  by  the  growHi  of  two  Inrnd  tattemed  branchy,  and  notes  that  the 
shape  diffm  aeoording  to  the  speoieA  of  the  oonl.  In  the  Seriateporu  both  the  twige 
are  leaf-shaped  end  hcset  with  more  or  less  numerous  offshoots  terminating  in  iharp 
spines.  In  the  more  solid  Poci'Uopora  the  twigs  also  have  spines,  but  they  are  more 
massive.  Tinally,  in  Sideropora  spines  are  wholly  absent,  and  the  two  twigs  between 
whibh  tlie  orab  lires  aie  altogether  more  masaive.'*  He  describes  the  gradual  doaure  ot 
the  gall  by  ooncreaeenoe  of  the  edgea,  '*  till  at  length  only  two  llssures,  more  or  leaa  wide, 
arc  left,  which  plainly  show,  by  tiieir  poaition  o^onte  to  each  other,  that  it  is  tbrough 
them  that  the  current  for  respiration  passes :  one  fissure  serves  for  the  influx,  the  other 
for  the  exit,  of  the  water ; "  and  reasons  are  given  for  believing  that  these  ii^isures  are  kept 
open  owmg  to  the  ourreut  of  water  checking  Uie  growth  of  the  coral  so  long  as  the  crnb 
rematna  alirob 

Semper  states  that  a  MapalocarciHm,  "  it  would  seem  identieal  in  apecies»"  occurs  at 
Reunion  (p.  281),  but  T  can  find  no  other  record  of  its  occurrence  there.  He  also- 
mentions  (pp.  217  &  453J  certain  observations  by  Graeffe,  but  no  reference  is  given,, 
and  I  have  failed  to  trace  the  source  from  which  he  quotes  *. 

Baaaettfimithf  haa  deacribed  gaUa  formed  by  a  ciab  on  Seriatopora  wnbrieatOf 
from  the  Tizard  Bank  ia  the  China  Sea.    like  crab  ia  not  deaoiibed,  bat  it  probably 
helong^cd  to  the  present  ^specie??. 

Hickson  %  has  described  and  figured  galls  on  a  Millepora  containing  a  crab  which  he 
assumes  to  be  JIap€Uoeareimu.  The  gaUs  are  onlike  thoae  described  by  the  authors 
quoted  above,  being  inflated  bnlfaa  with  a  single,  wide,  terminal  aperture. 

Tht-  series  of  galla  exaoiinc  d  hy  me  are  formed  on  a  species  of  Sf'Hafopora  §,  and  the* 
mode  of  i^rowth  at^es  well  witli  tlie  descriptions  of  Verrill  ;uid  Semper.  The  earliest 
stage  is  represeuteti  by  a  specimen  (tig.  38)  in  which  the  gall  is  beginning  to  be  formed  at  the 
point  of  bifurcation  of  a  branch.    A  broad  palmate  process,  slightly  concave  internally, 

•  As  certain  passages  from  Sempor'a  work  hnvo  recently  been  quoted,  without  correction,  by  Hickson,  it  may  not 
be  BuperflaoiH  to  point  out  tlwt  the  English  edition  of  thia  vork  (I  have  not  been  able  to  eoaniH  theOanMn 
cdiliotil  ;.b<iuud!<  in  tj'pormjihical  and  other  errata.  Thus,  on  p.  216,  the  date  of  StiTii]is.ij-i%  ij;i[M>r  is  pirpn  m  1837 
(8(imp90u  WU8  bom  in  1S32)  instead  of  )>ctwc«n  1S5Q  and  1839.  On  p.  217  it  i«  bt^itd  lhal  ihcjprescnt  speciea 
was  '^dlMWUed  mtb«  PlieilB  Ooem  bj  Dana  in  the  couris«  of  his  great  voya^  nnder  the  commund  of  Wilkca." 
As  a  mBtt<"r  of  fnft,  the  spcdmcns  wcro  eoHcctcd  (no  dou'  t  by  f^tiinpison  himself)  doring  the  F.S.  Xtirth  Pacitia 
Surveying  Expedition  under  (japt.  John  Eodgers.  The  lucidciiud  references  to  the  carrying  of  the  ^ouny  in  tJie 
teMd-pomb  (p.  S17)  and  to  tin  «oww  of  flw  twpintory  aurttnt  (p.  210)  an  oar  only  antfaoiity  fiirJbiBciiibig  that 
diffiji-s  iti  tV.r-8c  rL-«p<.'cts  frnm  th.^  nir.jnritT  nf  tha  fimidqnm.  Ib  tlie  eiplMiatka  of  fig.  49  (p.  218). 
SUieropora  k^ttrix  should  probably  read  iieAaU>2>ora  hijnru: 

t  Ann.  Ifi«.  Nat.  WA.  (0)  tl  UtQO,  pi.  884. 

X  Boll.  livcrpnol  Mufi.  i.  nos.  3  «:  I,  pp.  81-g2,  plato. 

I  Prof.  F.  Jefft«y  Hell,  «-ho  has  kindly  examiiud  my  spGcimous,  informs  me  that  th«ii  fragmentary  uatur« 
i«iidna  an  aaat  datonniiatioB  diflionlt,  but  (hat  thaj  aean  to  ajipnach  mailt  clMd^  to  S,  Agmi,  VvB],  tha^ 
Sffgnag  firuB  it  ia  cartain  ehaiatlaN. 
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forms  one  side  of  the  reivity  in  which  the  parasite  M'as  lodged,  the  other  side  brini*  formed 
by  an  expansion  of  the  opposed  part  of  ttic  main  branch,  at  the  sides  oi  which  lobate 
projectioni  an  b^inning  to  devdop.  A  ooiuiderably  mora  advanced  gall  ii  ihoimia 
fig.  88.  Hefe  the  gall  is  teminal  in  poBtkm  and  U  longhlj  kmtienlKr  in  form,  the  two 
digitate  lobes  which  compose  it  being  perforated  by  fissures  and  only  touching  each  other 
here  and  there  at  the  edges.  A  still  older  gall  (fig.  tO),  occupying  a  lateral  position  on 
»  branch,  is  closed  except  for  two  or  three  very  small  apertures  at  or  near  the  margin. 
Hhme  apertuns  Ate  not  placed  nBgDlorly  opposite  to  wAl  other  as  Semper  state*.  On  the 
outer  euillBoe  off  the  gall  the  calides  ace  rather  smaller  theji  thoae  on  flie  normal  hrenohee 
and  are  not  arranged  like  them  in  series,  but  appear  to  be  otherwise  well  developed.  On 
the  inner  surface  of  the  gall  the  calicles,  as  Semper  states,  are  small,  shallow,  and  have 
the  septa  ouiy  feebly  developed.  They  are  also  in  some  parts  distorted  and  drawn  out  to 
«a  elliptical  oaHine^  hut  this  diitortioa  does  not  appear  to  he  deftnitety  related  to  the 
maq^inal  apectarm  of  the  gall  as  described  hy  8emper»  who  atfailmtes  it  to  the  aotion  of 
the  current  of  water  caused  by  the  crab.  Semper  also  found  on  the  inner  surface  "  veey 
distinct  scars,  which  are  evidently  producwl  by  continual  scratching  in  one  spot,"  and  he 
concludes  that  the  crab  usually  i-emains  in  oue  position  withiu  the  gadl.  Such  scars  axQ 
not  TisiUe  in  our  speeunens.  In  the  older  galls  the  outer  sarfkca  rises  into  rounded, 
irregolarly  placed  swellings  and  short  brandiea,  as  if  the  oonil  were  about  to  resume  the 
noi  nial  habit  of  growth  disturbed  by  the  intrusion  of  the  parasite. 

Erom  Scmper's;  earlier  note  we  jjather  the  not  uninteresting  detail  that  the  polypes 
on  the  inner  surface  of  the  gall  are  colourless. 

As  xegards  the  further  hahita  and  lifephishny  of  Sttp^ocareinm  we  hsTe  no  informa- 
tion. Tba  &ot  that  each  gaU  is  inhabited  by  a  solitaiy  female,  while  the  male  is  as  yet 
unknown,  would  seem  to  indicate  that  lx>th  sexes  ara  at  first  free-living,  and  that  it  is 
only  after  impresmation  that  the  feitialc  heef>tnes  imprisoned  in  a  irall.  The  fact  that 
the  youngest  gall  ol>survcd  is  of  ample  size  to  contain  a  full-grown  Jla^alocarcinm  tends 
to  confirm  this  suggestion. 

As  regards  the  systematic  position  of  .Bap«i/O0am»««,  we  have  to  note  in  the  tiast  place 
its  close  aflSnity  with  the  Crt/ptochirm  coralliod'jtes  of  Heller  ("  Beitr.  z.  Crust.  Fauna  d. 
roth.  Meeres,"  SB.  Akad.  Wien,  xliii.  (1)  1861,  p.  ^m.       ti.  fiijs.  As  Semper 

has  shown  ('Animal  lafe,'  pp.  217,  221-223)*,  Cryptochirm,  like  Mapalocarcinua,  is 
parasitic  on  living  corals.  In  this  case,  however,  no  closed  "  gaJla  "  are  ffwmed,  the 
crab  living  in  massive  oocals  (ck.  ChnitulnBa,)  at  the  bottom  of  a  fband-sfaaped 
depression,  due  to  an  arrest  of  the  upward  growth  of  the  coral.  The  affinity  between  the 
two  genera  is  most  clearly  shown  by  the  third  maxillipeds,  which  in  both  cases  are 
peculiar  in  having  the  menu-joint  very  narrow  and  the  exopod  rudimentary.  The 
etmotuie  of  the  facial  region  is  somewhat  similar  in  both,  the  aatennules  not  bdng 
feteactile  into  fossettes,  while  the  Mfamnm  are  very  small  and  the  orbits  ill>defined. 
The  abdomen  of  the  female  in  both  genoca  is  much  enlaced,  but  in  Cbyptodiinn  it  iiea 

*  8cap«'»l%and0^3epfMlUntf  dIfftim«aMid^^  He  sMet,  howatw,  fliil  flw 

naifgbM  tan  »appnn  tobeia  «o  mpeot  qadtellj  dilbewt*'  front  tbrt  fMUi4  ia  tte  Bad  SM(<ip.  at  p.  2Si). 
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wholly  lichind  the  carapace,  and  is  bent  upon  itself  so  as  to  torin  a  deep  pouch,  opea 
only  in  front,  while  in  Hapal&carcinm  it  is  flexed  imder  the  body  in  the  manner  usual 
MDODjf  Bradhyiira.  Among  otiier  difteraioes  the  orUto  «f  OrypioeMrm  tat  deflned 
estenully  by  a  strong  tooth,  and  the  basal  joint  of  the  antennules  presents  a  aanate  edge 
•nteriorly  where  that  of  ITttpakjcardnus  has  only  a  stout  dentiform  lobe. 

In  dcscribinn;  TTnpiilocttrri)iU!i,  Stim])son  noted  its  resemblanoc  to  Pinnotherea  in  the 
lai^  size  of  the  abdomen  and  the  soilness  of  the  integument,  and  lie  stated  that  it& 
eyetematio  position  was  prolMUy  between  Fktnt^Jieru  and  Symmowma.  Afiatt  from 
the  two  points  mentioned,  there  sesma  to  be  little  in  tbe  characters  of  the  species  as  now 
describctl  to  snsrgest  affinity  with  tho  rinnothcndfr>.  while  the  third  maxilUpeda  aiO' 
widely  diilereiit  in  type  from  anything  found  in  that  group. 

Heller  expressed  no  opinion  as  to  the  systematic  place  of  his  Cryploclurm. 

A.  Ifihie-Edwaidst  hove««v  ^  described  under  the  name  LUio«c<^tit$  paradoxic  {in 
HiailLird'B  *  Notes  sor  Tile  de  la  B^umon,'  2-*  M.,  1863,  ii.  Annexe  P,  pp.  10-12),  » 
form  which,  as  Paulson  has  already  pointed  out,  is  in  all  prohaVtility  identical  with,  or 
closely  allied  to.  Heller's  species.  This  s^enits  was  regarded  by  Mihie-Eduard.s  aa 
representing  a  new  family,  "Lithoscaptes,"  among  the  "Brachyures  anormaux." 
He  writes,  "  par  sa  region  c6pha1otbomoiqQe  le  lithosoapte  se  lappiodie  des  Baninee 
plus  que  tout  autre  groupe  de  Bioapodea/*  Special  resembhincea  to  the  Raninida  are 
said  to  exist  in  tho  strnettire  of  tho  nntennal  region  and  in  Oie  shape  of  the  thoracis 
sternal  region,  which  is  broad  in  front  but  much  cnntractefl  Iwtwoen  the  bases>  of  tbe 
last  two  pairs  of  legs.  It  is  not  clear,  either  &om  Milne-Edwards's  or  from  Heller's 
amounta  (supposing  the  two  genera  to  be  idaitleBl)*' in  what  way  tbe  antennal 
region  resembles  that  of  the  Banimdsa,  while  the  tiuaaeio  stenuim  is  not  oouteaeted 
posteriorly,  at  all  events  in  the  female  Hapalocarcinm.  Heller  describes  the  sternum 
of  Cryptochirtts  as  "ziemlich  breit,  liinglich  oval."  Tho  third  maxillipeds  are  said  by 
Milne-Edwards  to  resemble  a  little  those  of  Bemipes^  but  tiiis  resemblance  appears 
to  ocmsiBt  merely  m  the  absence  of  a  conapicttous  Mcopod.  Milne-Edwards  describee 
1^  abdominal  appendages  as  uninimoua  and  aa  existing  on  the  first  four  souutaa. 
According  to  Heller  there  are  only  three  pairs,  and  this  agrees  with  our  examination 

of  Hapahearcinn.?. 

Paulson  refeiTj  lAlho^cuptus  (=  Cryptochint^)  to  the  Pinnotheridui,  establishing  for  its 
reception  a  new  aabfamily,  which  he  designates  Crypoekiri$UB  and  defiaea  as  follows: — 
« Oephaiothoraz  oonreK,  almost  twioe  as  long  aa  broad.    Inner  antenan  without 

fossettes  and  lying  longitudinally.  Basal  portion  of  the  outer  antcnmn  free.  Third  joint 
of  the  outer  mnxillipeds  considerably  shorter  than  the  second.  Openings  of  the  female 
sexual  organs  on  the  sternum  "  ('  Crust.  B>ed  Sea,'  Kiev,  187o,  p.  72). 

WhOe  the  ehameters  of  B!apidoeareimi*y  aa  now  desmbed,  show  deady  that  it  must 
stand  alongaide  CryptoeUnu,  they  give  littie  help  towards  settling  the  place  of  the  two 
genera  in  the  system.  The  position  of  tbe  female  genital  apertures  shows  that  they 
must  be  placed  among  the  true  Bnichyiira,  although  there  are  some  carious  resemblances 
to  individual  genera  of  the  Anomiua.    Thus  the  endopod  of  the  third  maxillipeds 
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resembles  somewhat  that  of  Force! la rtc,  while  the  rudimontary  exopod  suijEjests  a  com- 
parison irith  the  Hippidea.  The  number  aad  uuiramous  ooadition  of  the  abdoiuiuul 
appendageB  also  agree,  except  for  the  alwenoe  of  the  sixtli  pair*  iritb  the  tuiFiiamed 
gMMipi.  Tbeae  resemblanoes,  however,  are  balanced  by  numerous  important  difforenoes, 
so  that  even  were  to  set  iislde  the  evidence  of  the  i^enital  oj)cninsrs,  it  would  ht> 
impossihle  to  place  thr  u'l  nora  m  any  of  the  groups  of  Anomum.  On  the  other  hand, 
the  charactera  of  the  tiiird  ma\iUipeds  and  of  the  abdominal  appendages  and  the  greatly 
ealaigcd  buccal  area  ars  tanlike  aaythiog  fonnd  amongp  the  Braohy  lua.  The  rewmblanoe 
to  the  Pinnotheridae  appears  to  be  quite  superficial. 

The  characters  usually  relied  upon  to  distini^uish  the  various  divisions  of  the  Bnichyura 
have  b<>en  in  this  case  apparently  so  profoundly  morl'tipd  hy  the  parasitic  habit  of  life, 
that  we  can  only  regarci  these  two  getiera  as  foruimg  a  taiuily  for  the  pr^nt  ineerke 
»edi»,  for  which  the  name  HapalocarcuiidaB  will  haTC  to  replace  Iftilne-Edwarda'a 
''lidiOBcapt^''  the  latter  being  heaed  on  a  uymmjm  of  (hyptoiMn§&, 

Locality.  "Torres  Straits." 

Distribution.  Hapalocarcintm  is  recorded  by  name  from  Hawaii  [Stimpgon,  Verrill), 
the  Philippines,  and  (?)  Bourbon  {iiemper).  Coral-^ulls,  poiisibly  due  to  this  species,  are 
known  from  the  Bed  Sea  (JSKrenAeiy,  Rh»itzinger),  Ceylon  {Verrill),  and  the  China 
Sea  {BameU-SmUh). 


EXPLANATION  OF  TH£  PLATES. 

Plate  1. 

Fig.   1.  I'ilumnut  crintipes,  u.  sp.,  9  't>iiliir<;e<l}. 

2.  n  n       Cephalic  region  troiii  below. 

8.      M  „  „      Bight  ebebu 

4.  Orf^kCBttrnt  BiMktd,  a.  ap.,  9  .    Dorsal  view,  X  6. 
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M          Veutral  view. 
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It 

CheU. 
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I'ahcu*  Juktnt  (White),  J 
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t*          It  II 

Cephalie  i«g!on  f nm  bdow. 

11. 

•I               M  » 

Alxlomen. 

IS. 

W               tl  II 

Second  walking^Ieg  from  bcluw. 

18. 

II               M  1* 

]?iiit  ■bdwnimJ  appeudoge. 
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Plash  8. 


14.  Paliew  WtUei  (Mki 
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Cephalic  region  from  below. 

16.  „ 

M  If 

Abdomen, 

17.  „ 

<»  *> 

Abdomen,  ^. 
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JJ  »> 

Second  valking-leg  from  below. 

19. 

M  M 

Fintt  abdominal  appendage,  ^ . 

00.  Pdkii$mtipe$  (Ale.  ft  And.),  $,  x  4. 

21.  ^ 
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„          Cephalic  ir^on  from  brlow. 

SS.  » 
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„         Second  walking-leg  from  below. 

28.  Ryaifm 

t$  vamuosipei  (Ad.  ft  ITIi.).  Son*)  vi«v  (mIb  omitted)*  x  6. 

24. 

M          Ceplnfie  legion  fnm  hdtnt. 

25.  P««ucj:oa«i«y^  iwjciw,  Mien,  y  4. 

26. 

It 

„     Cephalic  region  from  below  (seUe  omitted). 

Plate  & 

27.  Lambrtu  cot^agenu,  n.  «p.,  x  2^. 

OutUae  from  wide. 

rciini*  mam 

gmfit,  Stiminnnj  $ »   Donn)  view,  x  18. 

90.  M 

„              Ventral  view. 

SI. 
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M            Ventral  view  el  eqibalio  regi( 

82. 
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„              Antennffi  and  antemiulee. 

88.  „ 

J,             First  maxilliped. 

8*.  „ 

» 

„            Second  masQIiped. 

86.  „ 

„            Tkbd  neitilliped. 

M. 

J* 

^  CheU. 

87.  » 

„              DactyluB  of  last  walking-leg. 

88.  Brand)  of  SemUiptra  sp.,  diowiitg  at  *  beginning  of  **  gell^'  fonned  by  IfiyctMommv. 

39.  A  mora  adTanoed  "galV'  still  widely  open  at  edges. 

40.  A  "gnU/'  doted  eU  round  except  for  a  few  small  apertures  marked  *. 
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II.  Rfjjorl  on  a  Collection  made  by  Messrs.  F.  V.  McConnkll  and  J.  J.  Qvxuai  tA 
MowU  Jiorainm  in  Bnti^h  Guiana.  {Communicated  by  I'ro/estorl^  JiAT luiWIUnRf 
D.C.L^f  F.M.S.,  Director  qf'the  JVatural  Mi^tory  Mmeum.) 

(PlatM  4rA.} 

Bead  lit  Febrnary,  1900. 

l^OR  some  years  past  the  British  Museum  ims  received  many  interesting  coliectioos 
made  by  J5x,  P.  V.  UoOonndl  and  Mr.  J.  J.  Qtutlch  during  flieir  TariooB  espeditionB 
Into  tihe  interior  of  British  Giiiana.    On  the  lart  oooaaion  the  ezploren  sncoeeded  in 

reaching  the  summit  of  Mount  Roraima.  and  I  have  much  pleasure  in  forwarding  the 
accompanying  descriptions  of  tliP  new  species  obtAined  during  th©  expHrlition,  all  of 
which  have  been  worked  out  by  members  of  the  stati  of  the  Zoological  Department 
of  the  Britiaih  Hmeim,  excepting  Hie  Oniitaoea»  which  have  been  dealt  with  fej 
Dr.  de  Man. 

Mr.  McConnell  has  kindly  sent  mc  the  following  note : — "  The  specimens  were 
obtained  by  Mr.  J.  J.  Quplcb  and  mysplf  on  our  second  expf  dition  to  Roraima  in  An^ist, 
September,  and  October,  lb9b.  The  route  taken  on  tliis  occasion  was  by  the  Ma/^iruni 
and  Curubung  rivem  to  the  Halls  of  Maerobah,  a  boat-joumey  of  twenfy  days,  and 
thence  by  laad  to  a  point  on  the  Upper  Maiarani  where  that  nwm  ismt  at  a  hdght  of 
1300  feet.  Small  bark-canocs  were  here  obtained,  and  after  three  days'  journey  up  the 
Cakn  nnd  Arupjiru  we  arrived  at  the  commpnwniPiit  of  the  trail  to  Roraima.  With  the 
exception  of  the  last  twenty  miles,  the  whole  journey,  which  occupied  forty  days,  lay 
through  ihiolc  forest. 

**  Mount  B(»aima  (8700  feet)  ia  formed  by  a  aloiiuig  baae*  rannonnted  ly  arectKngiilar 

mass,  fifty-four  square  miles  in  area,  with  perpendicular  walls  2000  feet  in  height.  On 
the  south-west,  part  of  the  wall  has  slipped,  and  lies  diagonally  across  the  face  of  the 
upper  part  of  the  mountain.  By  following  the  ledge  so  formed  the  summit  can  be 
readied  without  tmam  difficulty." — E.  Bat  Lamkbitbi. 
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UTATIffMATiTA 


By  W.  E.  DE  Wlnton,  P.Z.8. 


Ord«r  BODENTIA. 


.Bmnnanin  IQjOOOinrBLu,  sp^  n.  <   :  I 

Tto  faii6nd  colour  of  the  entire  upper  muface  rich  golden  brown;  the  fur  is  very  soft, 
from  11  to  12  millimetros  in  length,  doll  black  for  the  s^reater  part  of  its  length,  witli 
bright  red  t^olden  tips;  the  sli«^htly  Ioniser  strais^lit  hairs  hiive  black  tips;  the  lower 
surface  in  dirty  white  or  drab,  the  fur  being  dull  bia^ck  with  whitish  tips,  with  no  line  of 
demaniatioii  between  the  oolonn  of  the  upper  and  lower  sorfiioes.  The  can  an  large» 
lonnd,  and  naked,  almost  black  in  colour.  The  hands  and  feet  dirty  M-hite,  rather  darlmr 
on  the  upper  surfaces,  almost  naked.  "Wliiskers  lony,  rcaelu'iii,'  lieyoiul  the  sliouldcrs. 
The  tail  is  brown,  only  very  slirrbtly  pilcr  beneatli,  practically  naked,  the  very  minute 
k&ifs  in  no  way  bidiug  the  suales ;  at  the  extreme  tip  thei'e  in  a  long  pencil  of  hairs  about 
10  wiUimetim  long,  but  no  buahy  hairs  on  the  aides. 

Upper  uustBOn  dull  orange,  rather  darker  than  those  of  the  lower  jaw. 

T^Teasurements  taken  irom  the  apedmem  in  aloohol: — Sie»A  and  body  95  nullim.,  tail  I47| 
hiiid  foot  215,  car  17. 

Skull — greatest  length  26*5  ;  greatest  breadth  l-i  o,  acrosjj  bi-ain-case  12*7 ;  narrowest 
ittiawbttal  oonntiiotHm  4-6;  lei^th  of  nasal*  9-1;  baaal  length  22*6;  badcof  indaon  to 
back  of  palate  11  o  ;  ineisire  foramina  5-9x2*5 ;  diastema  7 ;  length  of  molar  aeriea  5; 
width  oLit.sIde  Rrst  molar  5'5,  outeide  lust  mulur  5  9;  mandible,  tip  of  inciaoca  to 
coruuuid  process  12,  to  condylar  process  IT'S,  to  angle  17'3. 

The  type  and  only  specimen  was  found  on  the  summit  of  Roraima,  Deuierara,  and  ha^ 
been  preaented  to  the  Muaeum  by  Mesm.  McConnell  and  Quelch. 

The  skull  is  fragile  and  transparent,  with  large,  smooth  brain-case  ;  the  zygomata  ava 
very  thin  and  weak,  exijaudinj,'  very  little  beyond  the  sides  of  the  head  in  the  squamosal 
re!*ion  only.  The  molars  are  set  in  almost  parallel  rows  ;  the  auditory  bullie  are  very 
small ;  the  foramen  maguum  is  very  large,  the  surrounding  bones  very  thin,  e8p(K:iaIly  the 
baaloceipital  oondylea. 

This  new  Bhipidomys  is  of  much  the  same  size  as  B.  microlvt,  Tlioa,,  from  Colombia, 
but  the  colour  is  distinct,  heinir  much  darker  above,  while  the  underparts  arc  greyish 
with  dark  bases  to  all  the  fur  instead  of  heini;  pure  white;  then  the  ears  of  the  new 
species  ai-e  lai^e,  while  those  of  the  Colombian  species  are  very  small.  The  tip  of  th^ 
tail  may  or  may  not  be  diatiact,  ior  the  end  of  the  tail  of  the  type  of  2.  aworo^ 
appears  to  me  to  be  wanting. 

The  bi-oken  state  of  the  skull  of  B.  microlts  excludes  the  possibility  t)f  a  £uv  com- 
parison being  made,  but  in  the  dentition  the  two  qwcies  seem  very  similar. 


■I 
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ELEDS. 

By  R.  BoWDL£K  Sharpe,  LL.D.,  F.L.S. 
(Plate  4,) 

From  tli*>  summit  of  Rnrnimn  Mr.  McConnoll  brought  several  spf<im«ns  of  a 
Zonolrwhia  quite  distinct  from  tlte  ordinary  Z.  piieata  which  is  found  over  the  grater 
jtai  of  Central  and  South  Amerioa.  It  is  a  larger  and  darker  bird,  miu^  greyer, 
and  vith  the  ramp  and  flanks  dark  gttf  instead  of  Imnnu  I  prapose  to  oaU  it  after 
Mr>  UieOounoU,  wlio  has  done  so  muoh  Ibr  the  eoUeotioos  of  the  British  Masenn. 

'/ONOTRICHIA   MaOCONNELLI,  Sp.  U. 

biiuilis  Z.  piteaiiBt  sed  mt^r,  obscurior,  uropygio  et  iiypochondriia  satirrat^  grifieis, 
neo  hnuuuis  dJiiimgiieDdai.  iKmg.  tot  6*6  poll.,  cidm>  Oid^aln  2'8y-««idn2>S5, 
tardCMI.  •   

JoA.  Sunmit  of  Mount  Botaima; 

EXPLANATION  OF  PLATE  4. 

Fig.  1.  ZtDotriehm  MuecmmM. 
So       „  filtatm. 


BEFTILES. 

By  G.  A.  BouLKKOBa,  r.R.S. 

(Plate  6.  figs.  1-2.) 

1.  Angus  rosco-AURATrs,  D'Orb. 

Tliis  nnd  most  of  the  followinf;  Reptiles  and  Batrachmns  were  obtaiiuxl  at  the  base 
of  the  mountaia,  at  an  altitude  of  about  3500  feet  Frionodactylut  leucotticttu  and 
Oreophrt/nella  QuetclUiam  from  tlie  summit  (8600  feet). 

2.  Cmraonx  cakcaxatitb.  dpiz.   

a  CBNnovn '  MiLia!va>  Daiid. 

4u  Nsuancviiirs  rnvsmt  tp.  n»  •(I9ato  5»  figs.  1-1 «.)  • 

Snoot  rather  shorty  pointed ;  eanthus  rostnJis  stmmg :  eaiHipemng  as  large  as  the  cyi^ 

openini? ;  transparent  disk  of  lon  er  PTClid  composed  of  five  pieces.  Kosfral  rather  larEre, 
the  portion  ^^'»ihlo  from  above  nearly  half  as  long  as  th<^  frontoniisal,  which  is  longer 
than  broad  ;  a  pair  ot  prsefrontaLs ;  u  single  frontal ;  a  pair  of  frontoparietals,  followed 
hgr  five  shields  in  a  raw;  occipital  region  oovwed  with  small  iirogolar  shieUs;  three 

8» 
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large  supraoculars,  preceded  by  a  small  fourth  and  two  or  three  granules  ;  nostril  pleroed 
in  a  single  nasal,  which,  like  the  loreals  anrl  suliocuLirs,  is  in  contact  with  the  upper 
labials :  latter,  seven  in  number,  fourth  largest ;  four  lower  labials ;  chin-shields,  one 
anterior  and  two  pain.  Gnbr  waaka  imoofih.,  nuallert  oa  a  lone  connecting  the  eaa» ; 
cvXbu  bordeved  bjr  Biz  plates.  Nape  and  bade  oovered  vith  nnall  Inded  Males  inter- 
mixed with  large^  oral,  sharply  keeled  tubercles,  disposed  very  irregularly,  !)ut  avoiding 
the  vertebral  line;  smaller  tuberdcs  on  the  sides.  Ventral  plates  rounded  posteriorly, 
imbricate,  in  8  or  10  longitudinal  and  28  transverse  series;  the  plates  of  the  four 
mediiui  rows  subequal,  about  as  bu^  aa  faMad.  13iree  slightly  enlarged  preeanal  plates,, 
fonning  a  triangle.  18-90  femoral  pores.  Tail  feebly  oompreMed,  witb  the  pair  of 
dorsal  keels,  formed  by  enlarged  taberole^  feebly  doTdoped.  Ihiifbrni  blaokiah  brown 
aboveit  wbitiab  beneath. 


Total  length   183  nulHin.  From  end  of  amat  to  vent  ...  59 

Hod    14    „  Fore  limb   19  „ 

WidthothMd    8-5.,  HiadUmb    »  „ 

AmieiidflrMioaitofiraliinb...  28    „  TmI   m  „ 

A  single  qiedmen  {a)  ftom  the  foot  of  Mt  Roraima,  8500  feet 

6.  PRiONODACTYi-fs  LKLCosTicn  s,  sp.  11.    (Platc  5,  figs.  2-2 f.) 

SnoTit  short,  ol)tascly  pointed ;  ear-openiiii^  a  little  smaller  than  the  eye-opening. 
Frontonasal  single,  a  little  broader  than  long;  priet rentals  well  developed,  forming  a 
median  satnre;  intarparietal  large,  hexagonal,  larger  thto  the  parietals;  two  pairs  of 
oodptali;  four  supraoculars  ;  nostril  pieroed  in  a  single  naaal;  no  loreali  upper 
and  five  lower  labials  ;  chin-shields  very  large,  one  anterior  and  four  pairs,  the  first  two 
forming  a  suture,  the  two  others  separated  on  the  inediaii  line  by  granules;  two 
longitudinal  rows  of  large  transverse  gular  shields ;  hve  collar-shields.  Dorsal  scales 
hexagonal,  starongly  keeled ;  latenl  scales  small,  roundish*  smooth ;  86  aoales,  indoding 
the  TiaitraK  round  the  middle  el  tiie  body ;  29  scales  from  occiput  to  base  of  taiL 
Yentrals  large,  in  8  longitudinal  and  19  transverse  series.  Four  large  pr^eanal  shields, 
forming  a  cross.  6  femoral  pores  on  each  side  (  9  }.  T;it!  above  with  liexagonal 
keeled  scales,  beneath  with  tetragonal  smooth  scales.  Black  above  and  beneath  ;  each 
scale  or  shield  with  one  to  three  white  dots,  these  dots  larger  on  the  Tentxal  shields; 
ehin  white. 


Total  length   I97Diii]]m.      Fkon  ami  of  moiUto  vsat  ...  90 

ll(ad      10     „  Forrlimt)   IS  „ 

Width  of  head   0    „  Uind  limb    19  » 

Ffomendof  tnoattolbrelinib...   19    „  Tail   77  „ 

A  single  spedoaen  (  $  )  {ruiu  the  summit  of  Mt.  Eoraima,  bbOU  feet. 
6.  LacHMia  x>ANCBOLA.'njs»  lacdp. 
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BATfiACHIANS. 

By  G.  A.  BoiiLE^'GER,  F.R.ti. 
(Plate  5.  fl2:8  3-6.) 

1.  Oreovhkvnem.a  Qcklchtt,  lUijjr.    (I'late  5.  tit,'.  •\.) 

This  tiny  toad  was  described  by  me  as  the  ty^je  of  a  new  ^eiius  in  1895  (Ann.  &  Mag. 
H.  [6]  xri.  pp.  125  &  522)  ftom  speoimens  collected  on  the  summit  of  ML 
Tfawminuft  "by  Means.  Qadch  and  McConnelL  KumflirouB  spccimeiii  hare  since  been 
obtained  at  the  same  altitude  (8S00-8600  feet). 

I  have  now  the  pleasure  of  deseribiDg  a  flecond  qpedee  of  the  «une  genus,  from  the 
base  of  the  mountain. 

2.  OBEOFsnrNBLiiA.  HAOGCmiixiiU,  Bp.  tt.  (Plate  tt.  flg«  4.) 

Closely  allied  to  0.  Quelchiiyhut  distinguished  by  the  more  prominent  snout,  project  Irii,' 
much  beyond  the  mouth,  and  by  the  tjrcater  distal  expansion  of  the  digits,  wliich  end 
in  distinct  truncated  disks,  interorbit&l  space  broader  than  the  upper  eyelid,  i^'imt 
toe  vmmIi  longer  than  second,  as  long  as  fourth ;  no  distinot  snharticular  or  metataissl 
tobereles ;  the  lint  and  second  toes  appear  to  he  opposaUe  to  the  fourth  and  fifth,  both 
fascicles  being  bound  by  the  thick  integument,  and  the  third  toe,  which  is  the  shortest, 
lieing  free  between  them.  The  tarso-mrtatarsal  articulation  roaches  the  eye.  Uppf>r 
parts  covered  with  small,  smooth,  teebiy  prominent  warts  ;  lower  parts  with  fiat 
granules.  01iTe<hrown  ahore,  with  lightei  marbliugs,  and  a  series  of  small  yellowish 
spots,  forming  a  line  on  each  side  of  tho  hade  from  the  eye  to  the  groin,  continued 
obliquely  across  the  upper  surface  of  tho  femur;  ttpp«r  Up  yellowish,  with  two  dark 
brown  bars  below  the  eye ;  lower  parts  whitish. 

l>om  iiuuut  to  vent  22  raiilim. 

A  single  spedmen  from  the  hase  of  Mt.  Roraima,  3500  feet. 

Otophryxe,  g.  n.  Engystomatidarum. 
Pupil  round.  Tongue  large,  oval,  truncate  and  free  behind;  no  trf't}i  on  the  palate; 
two  denticulated  dermal  ridges  in  front  of  the  pharynx.  Tympanum  very  distinct. 
Fingers  free,  toes  webhed  at  the  haae^  the  tips  mezefy  swdlen.  Outer  metataFwls 
united  hy  the  int^ment.  Preoozacoid  p»seni^  weak ;  sternum  oartihtginouB.  Sacral 
diapopbyBCB  lather  strong  dilated  *. 

8.  OvopaETOB  JtOBiraiA,  sp.  n.  (Plate  6.  figs.  5, 6  a.) 

Habit  stout;  head  rather  amall.  Snout  short,  pohated,  obliqudy  truncated  at  the  end 
and  projecting  beyond  the  mouth,  which  is  inferior,  well  within  the  lines  of  the  canthi 
rostrales;  nostril  equally  distant  from  the  eye  and  the  cikI  of  the  snout;  eye  rather 
small,  little  prominent ;  interorbital  space  n«;arly  twice  as  broad  as  the  upper  eyelid ; 
tympanum  very  large,  close  to  the  eye  and  once  and  a  half  its  ffiaoMfor*,  Fingers  duwt, 

•  UatttolagiKal  chsracters  aMcertained  by  meaaii  of  a  sciagraph  kindly  prepared  by  IftMn,  OBidimr  Mid  Qituu. 
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swollen  at  ibe  end,  first  nearly  as  long  as  but  not  reaching  so  far  as  second.  Toea  "wty 
sbort,  depressed,  swollen  at  tbe  end,  wf'b]»ed  at  the  base,  the  web  continued  as  a  frinffe 
al<nig  the  sides  i  no  distinct  subariiuiilar  or  metatarsal  tubercles.  Tbe  tarso-metatarsal 
MxtkxHaXxoL  fndMt  &e  tympanum ;  tibk  as  long  n  fbs  footi  tvro^ftfaa  laagth  of  head 
and  Irady.  Skin  fhiok,  perfectly  nnootih,  diJny  on.  the  appar  pacta ;  a  atnng  fold  htm 
the  eye  to  the  insertion  of  the  thigh.  Blackish  brown  above ;  groin  and  hinder  side  of 
thighs  orange,  spotted  with  black;  throat  and  breast  dark  brown;  belly  and  lover 
surface  of  limbs  whitish  with  some  brown  dots. 
"From,  ittottt  to  r&A  63  miUiiii. 

A  auigle  apedmen  from  the  h&b  of  Mt.  Boiatma,  8600  feet 

4k  HTIODBS  MARM0RATU8,  sp.  n.    (Plate  5.  fig.  6.) 

Tongue  circular,  entire ;  vomerine  teeth  in  two  very  smal!  oblique  groups  behind  tbe 
level  of  the  choanse.  Head  a  little  longer  than  broad ;  snout  rounded,  not  prominent, 
aa  loDg  as  the  diametor  of  the  orbit,  with  obtnae  canthna  netralis  and  oonoave  loaeal 
n^ion;  nostril  nmob  neanv  the  tip  of  the  asoiit  Ihaa  the  eye ;  intarailntBl  epaoe  neai^ 
as  broad  as  the  nppor  iTelld ;  tympanum  distinct,  one-fourth  the  4!ffnMtBr  of  the  eye. 
Digits  moderately  elongate,  with  well-developed  disks,  which  are  as  lanre  as  the 
tympanum,  and  strong  subarticular  tubercles ;  first  finger  shorter  than  second ;  toes 
quite  free ;  a  antall,  oval,  innev  metatanal  tnbenle.  The  tibio^tanal  artieulatioii  leachsa 
between  tiie  eye  and  the  nostril ;  tibia  half  the  length  of  head  and  body.  SUn  smoofii 
above,  with  feeble  oblique  glandular  ridges  on  the  occiput ;  belly  granular.  Grey-brown 
above,  with  brown,  d9rk-edg;«d  marblings  ou  the  hea^l  end  body  and  CirotS>baTO  OO  the 
limbs;  dark  bars  radiating  from  the  eye;  grey- brown  beneath. 

From  mont  to  vent  19  miUim. 

A  sii^le  apedmen  ftom  the  foot  9t  Mt.  Boeaiasak  8600  feet 

5.  HyxiA.  aiiBOMaugikata,  Spix. 
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C&U8IA0SA. 
By  Dr.  J.  G.  »■  ICav. 
(Plate  6.) 

Pal^hon  (Macrobhachu  m)  Quelcui,  sp.  n. 

Thirty-seven  spedmeos,  only  Ave  or  six  of  which  are  full-grown,  were  collected  in  the 
Upper  Ifammmi  rim  at  aa  altStiide  of  250O  feet,  and  oae  young  ipeeiman  vm  Qm»tttxed 
at  aa  altitude  of  8600  feet  on  the  Mt.  Roouma  range.  Amongst  the  former  i»  but  one 
ova-bearing  female,  tbe  reet  are  both  malea  and  young  females,  the  full-grown  spechnena 

being  all  males. 

This  pretty  spedes,  that  I  have  the  pleasure  to  name  after  Hr.  J.  J.  Quelch,  ia 
apparently  closely  alUed  to  Fal.  poUtata,  V.  MiiUer,  from  tbe  Itajahy  river.  State 
of  Santa  Cathaxhia,  and  to  Ptd.  Iheringi,  Ortm.,  from  flie  State  of  Sfto  flaulo,  botii  in 
the  south  of  Brazil ;  hut  it  is  no  doubt  diiferent,  the  second  legs  presenting  characters 
mtermediate  between  those  of  the  two  quoted  species.  Pal<emon  Quelchi  is  evideut  Ly 
their  representative  in  British  Ciuiana.  One  full-grown  specimen  only  is  still  provided 
witb  both  legs  of  the  seoond  pair,  in  tbe  olheca  one  of  them  is  lost.  The  ovarbeaiiag 
female  has  also  lost  these  1^,  and  in  the  numerous  young  indiTidnals  one  leg  of  this 
pair  or  even  both  are  often  wanting. 

Palftmon  Qwlchi  belonirs  to  the  species  of  small  si/e,  the  adult  individuals  ni«i.surin^ 
only  55  inillim.  from  tip  of  rostrum  to  the  extremity  of  the  telsou.  Examined  under  a 
rather  strong  leni  the  oepbalotborax  presents  n  fine  nnd  rare  punotation,  on  wbloh  one 
observes  »  short  pubeaoenoe,  for  the  rest  it  appears  smooth.  Tlu-  rostrum  (PI.  6.  figs.  1-4). 
Tertically  moderately  deep,  is  rather  short,  reaeliing  only  the  ciul  of  the  antenuulary 
peduncles  or  even  only  the  middle  of  their  terminal  joint,  so  that  it  does  not  extend  to  _ 
the  end  of  the  antenual  scales.  The  upper  margin,  usually  very  slightly  couvex  abuve 
the  eyes,  gradually  desoends  downwards  and  oarries  eight,  or  imm  low,  mther 

equidistant  teetii,  the  first  tmo  of  whioh  commonly  stand  on  tbe  oephatethoinx,  bat 
often  only  0119  tooth  stands  on  it,  the  second  being  placed  above  the  orbital  margin. 
The  lower  margin  is  usually  armed  with  two  teeth,  often,  however,  with  one  only.  The 
formulae  for  34  specimens  are  the  following : — 

5  specimens  *  ;    4  spccimcus  '  ;    9  &peciiueii3  ^ ; 

o       »       i  <    ^       «       s «    •'       »i       I » 

■%■  ■  s 
1  spectinen  ^ 

The  hepatic  spine  is  sutall  aud  placed  below  and  posterior  to  tbe  somewhat  larger 
ftpf^Mi  one.  The  apex  of  the  telson,  as  usual  shorter  than  the  latent  appendages  and 
the  flattened  upper  surface  of  which  bears  the  two  ordinary  pairs  of  small  spinulea,  is 
triangular  with  a  quite  aliort  median  spine  ;   the  inner  spinulos  are  SOmewhat  longer 

than  the  median  point  and  considerably  longer  than  the  outer  ones. 
The  free  end  of  the  anteunal  scales  is  obtusely  angulated  internally  and  reaches  a  little 
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furtlier  forward  than  the  short  spine  tit  thp  extrernitv  of  the  nxtemal  margin,  Tlic 
shortest  of  tlie  three  autennular  flagella  is  distinctly  serrate  and  exciseds  the  free  end  of 
the  anteooal  scales  bj  its  whole  length.  The  external  maxillipedes  project  with  their 
terminal  joiitt  bejond  the  pedundes  of  the  outer  snteniue. 

The  first  pair  of  1^  exceed,  in  the  f uU-grown  male,  the  aateniuJ  aealea  hy  two  fifth 
parts  of  their  crir)  )iis ;  the  latter  is  onoe  and  two-thitds  M  long  as  the  hand,  the  ftogen 
very  slis:htly  Ioniser  Itian  the  palm. 

The  second  legs  arc  considerahly  stouter  and  longer  than  the  first  and  somewhat 
nneqiial.  In  the  lai^t  male^  whk^  h  64  milUm.  long,  both  legs  (FL  ft.  figs.  6  &  6)  are 
aUgjhtly  longer  than  the  bodj  and  hoth  exceed  the  antennal  aoales  hf  the  wh(d.e  length 
of  the  carpus.  The  cylindrical  merus  widens  slightly  towards  its  distal  end.  The 
carpus  of  both  legs  appears  at  lirst  sitrht  jtist  as  long  as  the  merus,  but  measurod  exactly 
it  appears  always  very  iliglUly  longer  than  it.  The  carpus,  quite  narrow  at  base  and 
here  mnoh  monnrer  than  the  distal  end  of  the  preoeding  joint,  regularly  widens  towavds 
its  distal  ntiieuiity,  so  that  it  has  a  conioal  shape  and  its  diameter  at  the  distal  end  is  a 
little  broader  than  that  of  the  merus.  The  carpus  appears,  therefore,  ttoo  and  a  half  to 
thrfp  limfH  a*  lon/j  as  thick  at  its  distal  extremity.  The  chela  is  ttoo  and  a  half  timea  as 
long  as  the  carpus,  and  in  both  legs  the  palm  meamres  almost  two-thirds  the  length  qf  the 
tntof*  kmtd.  The  palm  of  the  larger  chela  is  dMin^lg  Wonder  Hbtsa  the  widened  distal 
end  of  the  carpus,  being  a  little  more  than  once  and  a  half  as  broad ;  the  palm  is  about 
three  time's  as  long  as  broad,  and  its  width  measures  almost  one-fourth  the  length  of  the 
whole  hand.  The  palmar  portion  of  the  liand  appears  filif/htty  broader  than  thick,  the 
proportion  being  as  6 :  5 ;  it  is  everywhere  rounded  both  on  the  upper  and  lower  surface 
andim  the  sides.  When  the  okehk  is  looked  at  frtmiabore,  the  outer  niaigui  of  f3ie  palm 
appears  stioight,  but  the  inner  slighUj  convex,  and  the  inner  border  of  the  chela  is  a 
little  oonoave  at  the  base  of  the  fingers.  The  i>()intiHl  fingers  leave,  when  closed,  a 
narrow  interspace  between  them,  in  the  middle  about  as  broad  as  the,  f^nsrers  themselves ; 
the  latter  are  almost  cylindrical.  The  immobile  finger  is  nearly  straight  and  tapers  but 
very  slightly  towards  1^  tip  ;  the  dactylus,  however,  is  aomewhat  cttrved  and  tapen 
moce  regolarljr.  Xaoh  finger  is  armed  with  a  strong  conioal  tooth ;  that  of  the  index  is 
placed  just  in  the  middle  of  the  finger,  that  of  the  dactylus  a  little  beyond  it;  three 
much  smaller  obtuse  teeth  are  observed  between  each  conical  tooth  and  the  articulation, 
and  the  third  of  these  small  teeth  is  double.  On  each  finger  a  sharp  cutting-edge  runs 
between  the  conical  toodi  and  the  tip. 

The  emalier  dhela  (fig.  6)  bears  a  close  resemblanoe  to  the  other,  but  the  diflfarenoe 
between  its  width  and  its  heii^'ht  or  thickness  is  still  smaller,  so  that  the  palm  appears 
almost  cylindrical  and  but  slii^htly  broader  ihjiii  the  c^irpus.  The  flni,'ers  are  regularly 
tapering,  the  dactylus  is  less  curved,  and  the  interspace  between  botii  is  small,  only  half 
as  broad  in  the  middle  as  the  fingers.  The  toothing  b  about  the  same,  but  ike  dactylus 
bears  six  small  abtuse  teeth  between  the  large  oonical  tooth  and  the  artiealati<m. 

In  the  younger  individuals  the  fingers  are  comparatively  longer,  so  in  a  young  male, 
long-  'i^  mm.,  the  palm  is  t  j  mm  ,  the  fini^ers  4  mm,  long;  the  former.  If  mm.  bcoad, 
is  three  times  broader  than  long  and  1  mm.  thick. 
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1%.  7  represents  the  second  log  of  a  Tt'male,  long.  42  mm.,  devoid  of  eggs.  The  menis 
measTires  6  mm.,  the  carpus  5^,  the  hand  mm.,  of  which  the  palm  occupies  6  mm. 
The  palm  is  1}  mm.  broad,  the  carpus  at  its  distal  extremity  If  ram.  The  toothing  of 
the  fingers,  figured  fig.  7  a,  appears  in  this  young  individual  still  very  feeble,  the 
daetjliis  chowing  only  thwe  tae(A*  tiie  inilex  alao,  but  these  are  lew  pgromuient,  moie 
rounded. 

The  second  legs  of  these  young  inclivitlajvls  bo^vr  a  close  rcseiublanoe  to  Pnl.  pof  itwa, 
JS,  MuH.  {vide  Ortmann,  '  Os  Camardes  da  agua  doce  da  America  do  Sul,'  S.  Paulo,  1897, 
e»t.  L  fig.  9}>  but  there  can  be  no  doubt  that  this  species  is  a  different  one,  for  this 
memblaace  is  oofy  exhibited  2y  ^piUe  yomtg  mcKp jtfnob. 

The  second  toga  an  on  all  their  joints  roughened  by  small  thorny  points,  that  aie 
crowded  and  nxunerous  on  their  outer  margin,  less  numerous  on  the  rest  of  their  surface, 
and  liiO!»e  of  the  lower  surface  and  of  the  iunei-  margin  are  distinctly  somewhat  long«:r; 
these  legs  are  glabrousi  devoid  of  hair,  except  a  rare  short  pubescence,  only  perceptible 
mider  a  Ims. 

The  ambulatory  legs  of  tike  third  pair  project  with  a  third  of  their  propodites  beyond 
the  antenna!  scales,  their  carpopodites  reachiut;  as  far  forward  as  the  pedunclos  of  the 
outer  autennae;  the  legs  of  the  fifth  pair  finally  extend  as  far  forward  as  tlie  external 
maxillipeds,  but  do  not  reach  the  free  end  of  the  antennal  scales.  The  ambulatory  legs 
an  rather  slender.  So  are  the  meropodites  of  the  thud  pair  of  the  largest  mate  6  nun. 
long,  1*26  mm.  thick,  the  propodites  7*9  mm.  long  and  0*84  mm.  thick,  so  that  the 
former  are  little  more  than  six,  the  latter  nine  to  ten  times  as  long  as  broad;  for  the 
meropodites  of  tlie  tifth  legs  (I'l.  6.  tig.  S)  th»!se  uuml)er.s  are  7"5  nmi.  and  1  mm.,  for 
the  propodites  7  9  mm.  and  0  7  mm.,  so  that  the  meropodites  are  seven  to  eight,  the 
propodites  eJerat  times  as  long  aa  broad.  The  daetylopodites  are  short,  measnring  about 
om^fonith  the  length  of  the  propodites.  The  ^loeterior  margm  of  the  propodites  beaM 
two  rows  of  spinules,  !4o  that  in  the  third  legs  there  are  nine  or  ten  spiuules  in  the  outer 
and  six  or  seven  in  tlie  inner  row.  The  ambulatory  legs  are  a  little  liairy,  but  for  tlie 
re»t  ^uite  smooth :  the  hairs  are  very  short  and  line,  aud  arranged  partly  two  and  two  in 
loogitadinal  rows*  so  that  one  row  runs  along  the  posterior  margin  of  the  meropodites. 
The  e^s  are  fs»  nmmber  hwt  large,  having  a  diameter  of  2^  mm.  Oonoerning  the 
single  female  carrying  these  eggs,  which  is  38  mm.  long  from  tip  of  rostrum  to  the 
extremity  of  the  telson,  tlie  following  may  he  remarked  : — The  ixjstrum  (fig.  2)  reaches  to 
the  middle  of  the  terminal  joint  of  the  antcnnulary  peduncles ;  the  upper  marj^iu  that 
descends  obliquely  downward  bears  seven  teeth,  the  second  of  whidi  is  placed  above  the 
wbital  mar^:  the  hnrar  binder  is  armed  with  two  teeth,  the  intempaoes  are  as  nsoal 
ciliated.  Tbe  external  maxillipeds  exceed  the  antennal  peduncle  only  by  half  their 
terminal  jomt.  The  first  legs  project  only  with  the  hands  beyond  the  free  end  of  the 
antennal  scales ;  the  bands  measure  just  two-thirds  the  length  of  the  carpus.  The  lugs 
«|  the  third  pwr  reacdi  lo  the  end  of  the  antennal  scales,  those  of  the  fifth  to  the  end  of 
the  antennal  peduncles.  The  meropodites  of  tho  third  pair  are  4}  mm.  long  and  |  mm. 
bfoadi  the  propo<Iite8  are  ^  mm.  long  and  ^  mm.  broud. 

Falcemon  poliitna,  F  Miiller,  ditfers  at  first  sight  by  the  chelsQ  of  the  second  legs 
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having  the  fimjprs  oh  Jong  or  rven,  according  to  Ortmann's  fii^urt',  slujlifly  loiujer  than  the 
palm.  Pulccmon  Ihcrlngi,  Ortm.  [I.e.  p.  211,  est.  i.  ligs.  7  e,  8)  is  apiwirently  also 
ditierent.  The  carpus  ul  the  seooud  legs,  indeed,  docs  not  gradually  and  regularly  widea 
tomxda  ite  distal  end,  but  guddnnlj,  ao  that  the  fi»m  is  diffSBiMnt. 
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EXFIiAKAnON  OP  PLATE  6. 

np.  1-4.  P«&Mi«»  QiMfeM,  ap.  a.  Antatkr  povtmi  «f  ewspaM  hi  foar  cuoq^ 

lai^est  male,  long.  54  mm. ;  Fig.  2  of  the  o^-a-bearing  femalo^  kaig,  88  num.;  Fig.  8  of  soother 

male,  long.  53  mm. ;  Fig.  4  of  a  jronng  mal^  long.  3S  mm. 
Fig-     right,  and  Fig.  6,  left  leg  of  the  MOOdd  fib  of  the  hufeat  male,  long.  64  ms.,  xS. 
Hg.  7.  Otic  of  tlie       of  tbe  isecond  pair  of  a  ftmak  witiiout  efga«  loof.  48  iniD.,x8;  7a,  tooAfaif  of 

butli  fingers  of  this  specimen,  x  25. 
Fig,  8.  Fifth  leg  of  the  largest  nude,  long.  54  mm.,x6. 

JAtt  qfthe  knotm  Species  qf  the  Oemts  Fakcmon,  Fabr.  «.     May  1900. 

[The  spociee  printed  in  itatiet  iahabit  America  and  the  West  Cooat  of  Afidca.  The  locality 
indicated  as  the  habitat  is  in  every  caa«  taken  ftatl  ttO  lillt  pabBlind  jentiplion  of  the  epeeiea. 
(tf  flMMa  naritad  iriUi  an  aatotiak  tte  deaciipticna  iNia  aai  aaoairi^ 

1,  ar!iut1iuK<jtiia,  sp.  n.  (7)  Nob.    Katan,  Nor  Guinea. 

2.  ttcaathwru$,  Wgm.   Coaat  of  Brazil. 
S,  seatiTOetris,  Thau.   Sandwidi  lalanda. 

4.  4|^'f n»t<.v,  Bate.   Tanibo  river.— Acooidinf  to  ton  Martens,  18G'J,  =  Goudidmi^  MJB.  The 

Tambo  rivfr,  mcntioiifd  by  Spcncc  Bate  as  the  habitat  of  bi«  spmc«,  would,  according  to 
vou  Mortens,  b«  situated  in  Peru!  Confer  also:  Miers,  'On  a  Collection  of  Crustacea  firont 
S«nth  Ameno^*  1877. 

5.  i^rauu-f,  King!)).   West  Coast  of  Alrioa.— UnlMtSj  1891,  anppoaea  iSbam  apaeiet  to  be  identiol 

with  PaU  maart^raehiQtt,  HerU. 
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0,  Alphouaianus,  IltTin.    Ri'union.  -TIib  »|h%!c5i  h  identical  with  Fst  nffgiflr,  Mirtl.  Ovohtt 
de  Man,  '  Crustacea  collected  by  Mas  Web«r/  1802,  p.  437. 

7.  atHfrona,  Hcnd.  Dtlb! ;  Bim  Jnnma;  Iitlion^ 

8.  amatonictu,  Hell.    Amazon  river. 

9.  ammcamu.  Bate.    Lake  of  Amatitlan,  Ooatamila.— Aeoording  to  tod  Viutaa,  1860,  s  bnuUff- 

dactybi$,  Wgm.,  and  according  to  Miera,  188^  ^januieamt,  Hint. 
Itk  AffmUt  Mwta.   Forto  Cabdlo,  Venezuela. 
„       var.  aquaioriatis,  Ortra.  Ecuador. 

11.  Bsper.  Stpa.   In  freah  water  and  in  the  river  near  Cantonj  China. — This  species  is  idwitical  wiib 

nippouMQUi,  de  Htaa. 

12.  aaperulus.  Marts.  Shanghai. 
18.  Audouini,  Hell.   Bed  Sea. 

14.  Aodouinif  Bate.  Off  New  Zealand. 

15.  auebnfis,  Ortm.  m  sp^,  d«  M.,  1887 1  QnecDikiKL— Ortnami,  'Decapofkn-Erabis  dm  Stam- 

bnrffer  Museums/  p.  708. 

16.  aztecut,  Sausa.   Gulf  of  Mexico. 

17.  barieaniy  de  M.   Freah  water,  Flores. 

18.  boninensis,  Stps.    Boniu  Islands,  in  hill-streama. 

19.  BereUii,  Nob.    Sau  Lorenzo  (Jojuy) ;  San  Loia. 
80.  knehydaetyluM,  Wgm.   East  coast  of  Mexico. 

SI.  inuiSeam,  Hdl.  Ckuaran,  BmU,  fieah  w»ter.^Aeooidiiif  to  Ortauan  •  loeililj  ol  tfrii  name 

does  not  exist  in  Brazil.  Camarocs  would  be  the  Spttlislt  name  of  these  ptawPS  I  f  PaoapBdeiif 

Krebee  des  Strassburger  Muaeams/  p.  711.) 
jU»  ytmiurpm,  de  Haan.   Japatt.'— Ooafer :  de  Ifn,  in  ICat  Wdier'e '  Onielaoea/  1892,  p.  418. 
S8.  bfe*tmanii9,  Fabr.  India. 

iZ4>  emHentarius,  Poepp.  Mouth  of  the  River  Aconoagim. — ^This  species  is  identical  with  BUhynit 
tongimana,  FbSL  Confer:  ' Zoologischer  Ansci^er/  1894,  p.  266;  von  Martens,  'Ueber 
dnige  ostaMatiache  SUsawamglMw,'  1808,  p.  8S  t  and  Mkn,  /. «.  1877,  p.  MO.  AoooBdiBf 
to  Miera  it  is  a  variety  of  Pat.  Gaudichaudii,  M.-E. 

its.  eaUinboe,  de  M.   Maodai  river,  Ketoengau  river  (fiomeo). 

iMI.  endmu,  Fabr.  India  t. 

87.  eontobrwut,  Sausa.   Golf  of  Iteneo,  off  Vem  Craa. 

28.  coromandelianus,  Fabr.  India. 

29.  Dans,  Hell.  Sydney. 

80.  Dayaooi,  Hand.  Qrisaa,  Calcntta,  Labcnv. 

81.  dtttydaetyhs,  Streets.     Tide-water  of  the  Coatzacoalooa  mer,  lathnma  of  TeinMllt^ee.^ 

According  to  Ortmann  (/.  c.)  b  vuxicttm»t  SauM. 

85.  Dettmmtfi,  Hdl.  New  Gimoada. 

88.  dispar.  Marts.    Isle  of  Aden  are. 

84b  doUchodactylus,  Hilgd.  Mozambique. 

86.  dnlcis,  n.  sp.  ?,  Thallw,    North  Celebes. 

86.  degana,  de  M .  Sinagar,  Bnitenaoigi  J»Ta. 

87.  endebensis,  de  M.  Flores. 

88.  tmacuhu,  &  Sm.  Pari. 

89.  eqnidens,  Dana.  In  tbe  sea  near  Sinfapoce. 
40.  eacnlentaa,  TbaUw.  •  North  Celebes. 

t  Fabhoiua  indicate!)  the  tvten  oi  Atacrica  as  the  habitat  of  this  species — oi  coum>,  wrongly. 

9» 
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41 .  euryrhynchiu,  Oitm.,  =  latimanus.  Mute.   Jfiji  lalands.— Couto:  de  Mm,  in  Max  W«lwr'« 
'Cnutaoea/  1892,  p.  483. 

43.  faustinus,  Sausa.  Antilles. 

43.  fluviaCis,  Streets.    Poiit?.nc;nilcus  r'ncr,  nmon«j  the  Conlillprns. 

44.  forceps,  M.-E.    Kio  de  Jauciro. — Accordiug  to  roa  Martens,  1869,  =  actmihitnUf  VVgm. 
46,  fonDOWDM,  Bate.  Biver  tmmaj,  IVgmiwa 

46.  gaugcticum.  Bate.    Patna,  India. 

47.  GaiM/icAawfit,  M..E.  CbilL— Confer:  von  Mait«m, 'Uebereuige  oataaiatiaolie  S&nwaMertliien/ 

1868.  p.  65. 

48.  gradlinsniM,  Band.  Baodvieh  lalaada. 

*i9.  gracilirostria,  Mien.    Upniu,  Samoa  Islanda. 

30.  grandimaniu.  Band.   Sandwicli  Islauda. — Confer :  ron  Martens,  /.  c.  1868,  p.  45. 

51.  hxtenekinu,  Wgm.  Baat  «oaat  of  lieiioo. 

52.  Hildebrandti,  Hilgd.  Madagascar. 

63.  Hilgendorli,  Cout.    Eaat  coMt  of  Madagaicar,  Kgion  of  large  foretta. 

*S4.  lurtiinauus,  Oliv. 

*5S.  his|Mdiu,Oliv.^A«oo«liBg  to  Hdkr,  *8jiiopiudet  im  fotben  Iften  foriw—imnJwi  CraatMMeo/ 

18r>!,  this  species  o<-curs  in  the  Red  Soa. 
&6.  Horatii,  de  M.   Celebes,  freab  water. 
47.  limt  Hdl.  Boneo. 

M    vw^  xbPa,  Hilgd.    Pond  nar  Matomondo,  Ungdu ;  Usaramo  (QerniMl  Batt  Ariioa). 
„     tar.  mammilltxlQctylua,  nor.  tm.  ?,  Thallw.    North  Ccle!)es,  Luson. 
„     var.  subiiicrmis,  2tiob.    St.  Joseph  rirer,  Innawi  (British  New  Guinea). 
SH,  limiivi.  Oitm.  State  ofSlo  Iknlo,  Bniil  tfavati  WBter). 
jamaicen.ri.1,  FIbst.    Rivers  of  JamaiBB. 

60.  japonicua,  dc  Haau.  Japan. 

61.  jawucaa^  Hell,  lam 

62.  JehkU,  Micr^.    Guiana  (Oya[M)k). 
<>3.  Lamarrei,  M.-E.    Coast  of  Bengal. 

64.  laminaiiu,  GoUm.,  =jamaice»*u,  juv.  ?  Caracas. — Confer  :  tou  Martens,  /.  c.  1869,  p.  24. 

65.  lamprainiB,  de  M.  Celehca,  Tbuor  (Creib  water). 

66.  Iaiu't:ifron!>,  Dana.  Lofon. 

67.  Ur,  Fabr.  India. 

08.  htidactylus,  Thallw.   North  Celebes. 

69.  latimauus.  Marts.    Philippines  (Isle  of  Samar). 

70.  lepidactyloides,  de  M.    Floret  (fresh  water). — Confer:  de  ^lan,  in  '  Note^  fitom  the  jUljdan 

Museum,'  vol.  xv.  p.  308. — According  to  Coutiere  =  kpidactylua,  Uilgd. 

71.  tepidaelTlaa,  fiOgd.  MoMuAiqiu  (QndliBiMBi^  IbHa}. 

72.  longidigitum,  Bate     Habitat  nnlmowD. 
78.  kmgtiaaaus,  Fabr.   £a«t  IntUa. 

74.  longimaana,  Hffm.,  as  oroattia,  OUt.  lUanioiL— Ooofer:  de  Man,  in  *Notaa  ham  the  Lejden 

Museum,'  vol.  i.  p.  172. 

*76.  longimanui,  Pliil.,  =  riPUietiiarhis,  Po«pp.    Cbili  (La  Ligiia  zhrer).  — -  Confo  3  IPIuJippil  in 
'  Zoologiscber  Anseiger,'  18i^,  p.  266. 
78.  longipei)  de  Haan.  Japan. 

77.  macrobrachifin,  Herkl.   AVcst  Cou-si  of  Afiioa  (Botttiyj  near  DilOOfe}* 

78.  madagaacariensis,  Hffm.  Nossv-Falj. 

*79.  Malfiobaaoiiiif  N^gpow.— Confer  j  HendanoDt  *  A  CoodibntioiB  to  Indian  Carnoolog^/ 
l80B»p.4M. 
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80.  Malliardi,  Rchtn.  Mauritius  (Creole  river,  Black  river). 

81.  Maiix,  Cout.    Rirer  1- aW  iiia,  mar  Tamatave  (Madagascar). 

82.  mayottenais,  Hffin.   :ylafutt«,  Mowy-f aly. — Confer:  de  Man,  in  'Notes  from  the  Leyden 

Iftawom/  vol.  i  1879,  pi.  178,  whan  it  h  prarod  to  b«  a  hal  nriely  ol  omiftiUy  Oliv. 

83.  m^j*/Varjiw,  Sauss.    Coa.^t  of  Mexico. 
94,  modeetua,  de  M.   florea,  &esh  water. 

8B.  JCmfufwn*,  8aiM.  Oalf  of  Mexico,  off  Vera  Crai. 

86.  Moord,  Caiman.    Lake  Tanganyika. 

87.  naossambiais,  Ililgd.    Moaambiqtic  [Quollitnaiie). —  Ar  '-ordinp;  Id  CoatiifB     lB«p«r,  M«rt». 

88.  multiden*,  Cout.    Kiver  Kotofotay,  arm  of  the  Onikhy,  Miuiiiga4tcar. 

89.  NuUenri,  HdL  Bnal  (Rb  Vtgto). 

*90.  nilotiau,  Hous.    Xile.— Coufer :  ron  WattaUf  L  c  1888^  p.  66i. 
91.  nipponeuaia,  de  Haau.  Japan. 
m,  okhm,  8.  Sm.  Obiq,  lEimarippi 

98.  OUMi,  Wgn.  Cout  of  BrasiL— Confer :  Greeff,  in  'SitiODgabK.  Gitdh.  i.  BclBwItrnng  der 

gesammten  Nahirw.  zu  Marbaig/  1889,  p.  80. 
*94.  omatna,  Oliv.,  =■  lar,  Fabr. 
96.  p«mu|,  Hfin.  Nowy-Fdy. 

96.  Pbt«a,  Cout    River  :Ma])anara  (sMt  oowt  «f  UadafMCHr)  t        of  A»  Bivor  Oui]!^  (VMfe 

ooaat  of  the  «ame  island). 

97.  fme^nt,  Hilgd.   Togo  Countty. 

98.  PiBtenti,  Hil^'d.    Mo^nmbiqiM  (TBtte). 

99.  pilinmuw,  de  M.  Sumatra. 

„        var.  leptodactylua,  de  M.    Java  (Buitenzoi|;}. 
IOOl  pliddiilm,  de  M.  Sdeyer,  Oelebei,  none,  Ttmor>  fieeh  mtor.— <!aiiflv:  de  Kam,  b  'Motae 

from  the  Lej  Jen  Musonm,'  TOl.  XT. 
101.  placidus,  de  M.  Somatra. 
lOS.  potijtoranga,  F.  IfBU.    Itajahy  river. 

108.  fMtMh  t.  Mall.    Itajahy  river. 

pimctattu.  Rand.,  =■  januticenns,  Hl>st.  East  Indies  ?— Confer :  Kingsley,  in  'Bull.  Essex 
Institute/  voL  xiv.  1883,  and  Micra,  in  E.  Whympcr,  Supplementary  Appendix  to  'Travels 
■aioBgtt  the  Gleet  Aadee  of  Oa  Eqmtor/  1888. 

105.  QuefeAi,  de  M.    TI|i[>or  Mazaruul  river,  Mount  Roraima  (British  Guiana). 

106.  rcunionneoiit,  Hffm.  Reunion. — Confer :  dc  Maxi,  in  Alax  Weber'a  '  Cmatacea/  1892,  p.  464k 

107.  Bitaemie,  de  M.  A^eb. 

108>  Rosenbergii,  de  liL   Andai,  New  Guinea. 

109.  ruber,  Hess.,  =  omatus,  Oliv.   fiji  Idflode^-^onfer :  Ortmano, '  DeeipodeiipILnbee  dee  Strain 

burger  Museums/  p.  705. 
lia  fadi%  HdL  Oeykik. 

111.  Savignyi,  Pate.    Birriiudii  Uknde. 

112.  aoabriculus,  UelL  Ceylon. 

118.  taieniatta,  Streeta.  Tide-ivater  of  the  Coitnoaekoa  riveVj  Ldmuae  of  TahnntqieB.-- Aiooeiding 
to  Ortmann  ('  DecapodfliuKieln  dea  Stcenboiger  Moeeuu/  pu  711)  tiiii  epadfli  iiidentiad 

wit!i  mexicanut,  Sauss. 

114.  sinensis.  Hell.,  — :  nipponensis,  de  Haau.  Shanghai. — Confer:  de  Man,  in  '  Notea  from  the  Leyden 

iCoieiim,' vol.  i. 

115.  singalangeuaiK,  Nob.    Aicr  Mmitcior,  near  M^t  SiOKdeat  (Smniln). 

116.  itBtangietuis,  de  M.   Siutaug,  Borneo. 
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117.  tpectabilis,  HfllL,  s  lar,  Vabr.  miti.— Confer :  de  Man,  ia  llu  Welwr't  'GrurtMH^' 

p.  445. 

lia.  tfUnumu,  H.-S.  AntiHei      ouwl  of  Biw9.— Aoooidhif  to  vod  Hutnat  L  e.  ld0t,mOllbn&, 

Wgm. 

119.  tp-j  de  Man,  iu  Zool.  Jahrbilcber,  ii.  1887.  Sydney. 

190.  tp.,  de  Man,  io  Anhiv  fiir  NAtrnf.  18B8,  p.  557.  AnbDiiin. 

121.  up,  (IfMrobrMliiiiin  f),  de  Mnn,  in  Un  Weber's  'Cmetneen,*  18IH,  pi  486.  Cdebai,  ftedi 

water. 

122.  sp..  Mien,  in  Ann.  &  Mag.  Nat.  Hist,  sen  6,  v.  p.  S^i  (18»0).  Java. 
128.  «p«  ThaUwite,  *  DeavodeiipStadiaD,'  1221,  p.  12.  North  Cdebee. 
194.  amidaicus,  Hell.  Jam. 

,  var.  bataviana,  de  M.  Battfta. 

-    ,  Tar.  brachydactyla.  Nob.  Amboina. 

— var.  de  Mani,  Nob.   Amboina. — Accunling  to  NoblU  the  last-named  vaiiely  k 

with  that  described  by  de  Mao  in  Zoolof.  Jabzbneher,  ix.  Abth.  1  Bpltem.  p.  79t,  if.  72. 

125.  snperbus,  Hell.  ShanghaL 

128.  feMMw,  B.  Bun.  Fahpon,  Oeddental  Separtmeiit  of  Nkaragoa. 

127.  traoqucbaricuSj  Fabr.    East  India. 

128.  Trompii,  dc  M.    Ketocugau  riTer,  Mandai  river,  Sintaag  (Borneo). 
1S8.  ostulatus.  Nob.   Rigo,  British  New  Oninea. 

180.  ngna,  HetL, «  \tx,  Fabr.  Anboiita.--Confer ;  de  Man,  m  '  Notes  front  the  LajfAeu  Mnaeom,* 

vol.  i. 

181.  VoUenhownii,  HeM.   Coast  of  Guinea. — Confer  :  de  Man,  in '  Notes  firom  the  Leydeu  Museum/ 

'TOLL1879. 
122:  ^atai,  ds  M.  Cdebei,  fradi  vrtar. 


MY&IOPODA  ASD  AEAG^IDA. 

By  R.  I.  PooocK. 

OlaM  J)I£ZO£ODA.  (MiLUVsraa.) 

FunOj  FOLTDBSMID.fi. 
Genus  QDONiOFBi/ns,  Focook. 

OLOmQBMUSlB  MACOOVIiJSLlJt  Vp,  O. 

a .  CWoMr  Uack  or  Teiy  dark  blaoildsh  Imiwii,  with  the  extenial^hBlf  of  the  keel  hnght 

or  dull  red  or  yellowish  browu,  and,  at  L  ast  on  the  anterior  terga,  a  median  transvene 
yellowish  or  red  patrh  hIotil-  tli  posterior  border;  caudal  proecsM  not  pale;  antcnnne 
blackish;  legs  biaukitih  bruwu  or  deep  reddish  brown,  sterna  brownish  yellow.  JJorml 
UOegumtni  amooth  and  ahining  w  flndj  ooriaeaoiui;  keeU  horimilalt  irith  smooth 
edges,  the  posterior  maigin  transrerse  and  in  the  same  stntight  line  as  the  posterior 
border  of  the  tergnm,  as  far  back  as  the  eleresfil  or  twelfth  somite  ;  the  posterior  angle 
not  spinate,  mostly  acutely  nne:1cd,  nirely  approachinj*  a  right  angle  ;  the  anterior  anLjIe 
widely  rounded  and  obtuse.    Vaiidol  process  triangidar,  narrowly  truncate  posteriorly. 
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Aiuil  siernite  trianr,'ulaily  itointcd  ;  sterniitn  of  einjhteenth  somite  wider  l>chind  than  the 
length  of  the  cuxse  uf  tiie  liist  pair  of  legs.  Copulatory  limbs  as  in  fig.  1,  the  basal 
segment  amied  octemally  with  a  large  dovmravdly-diiected  oonioal  prooew;  woond 
•egment  famished  with  ntunerous  thickly-set  short  hairs  on  the  inner  side  at  the  hase 
and  externally  ^-ith  many  long  bristles  ;  giving  oflf  distally  two  long  processes,  an  upper 
and  « lower,  directed  ohliquely  forwards  and  downwards ;  the  uppor  process  runs  forwards 


Odonlop^ti*  J/ocammlZt,  gp.  n. 
«.  L«w«r  tinr  of  left  oopoktoiy  lag.  i.  LMwid  view  of  cxtonal  ■oiftoa  of  xigbt  oofolatoir  ks> 

and  downwards  with  a  slight  curve,  then  turns  sharply  externally,  and  enda  in  a  sharp 

Uf  curving  upwards  and  forwards ;  the  inferior  process  is  kminntc,  l>ut  narrower  at  base 
and  distally  than  in  middle,  with  a  slight  sigmoid  flexure  when  seen  from  tho  side  ;  seen 
from  below  its  hmer  edge  la  directed  straight  forwards  in  its  basal  third,  then  obliquely 
fofwarda  and  oatwarda,  the  outer  edge  being  oonTez;  distally  tlie  pnoeaa  ends  in  two 
sharp  prongs — an  inner  straighter  and  an  outer  aemiciroalar^  onwed  fovwavda. 

S  .  Stouter  than  male,  with  smaller  keels. 

a  .  Total  length  43  mm.  ;  width  0. 

?  •  M         ^  »»    »     »»  7- 

£oe.  Snnuniftcf  Bonima»  6600  ftet  alt 

Genus  Eusnntua,  0.  Koch. 

BuBsruBva  ateatus,  eg.  n. 

9.  Colour  :  dorsal  area  a  uniform  blade,  ventral  area  a  little  paler.  iZl?«rf  with  a 
smooth,  ovjU,  pale-coloured  proniirifncc  in  the  middle  lint?  just  bitwecu  and  below  the 
antemue ;  a  curved  row  of  six  sctal  pores  above  the  labrum.  Dorsal  area  smooth  and 
poliabed.  JCm{  of  seoond  aoniite  laterally  emarginate,  leaving  Ihe  anterior  a^ 
angle  acnteandaabdentate;  htomlmarginof  keel  of  third  and  fourth  somitea  witha  noteh 
behind  the  anterior  angle,  which  is  thus  snhdentate;  remaining  keels  with  posterior 
margin  finely  serrulate,  concave ;  angle  acute  and  Ix'coming  more  and  more  acute  and 
produced  in  the  posterior  r^on  of  the  body ;  lateral  nuurgin  of  kools  even,  slightly 
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subsinuate  in  front  of  the  pores;  anterior  an l^1<' convcxly  roundod  and  on  the  anterior 
somites  slightly  promineut.    Caudal  process  narrowly  oval  posteriorly.    AimI  stemite 
dislinefly  Utubenndate. 
Total  length  41  mm. ;  width  6  7. 

Zoc.  Base  of  Afonnt  P>.oraima  (3500  feet). 

Besemblini;  in  colour  £  fiimigatvs,  Peters,  from  Bop^ota  (MB.  Ak.  Berlin,  1864, 
p.  624),  but  diiiering  from  Colombian  specimens  in  the  British  Museum  that  I  have 
fefemd  to  ftmi^aim  m  lurring  the  latenl  border  of  the  Inelt  of  the  woond  togite 
ema^imate,  the  keeb  larger,  and  the  caudal  pTOoeaa  narrower  towards  the  eactremHy. 

Gbaa  ARACMNIDA. 
Older  AKANEiB.  (Spidvbs.) 

Eamily  BABYGHEUD^ 
Genus  CruxooiuiaioiaiA,  Foo. 

CVRTOmiAMMO^MMA  MONTICOLA,  I'oC. 

Cj/rtogrammomma  monticola,  Poc.  Ami.  &  Mag.  Nat.  ilist.  (6)  xri.  pp.  188-140  (18U5). 

Loe,  Summit  of  Mt.  Boraima  (8600  feet). 

This  genus  and  speeieB  were  based  npoa  a  shigle  fBniale  specimen.  Additional 
emmpleB  emrtaiwiiig  adults  of  ho£h  sexes  enable  me  to  si^plement  the  ongiiial 


irig.8. 


«.  BStonitty  of  palpus  nf  ninlc  of  Q/r,'.,./r-r,.u,Mimn(«  monlieoh.    i.  Eyes  of  ditto,    c.  Vulni  of  vlnjpkoiM  CmfcKff. 
d.  Tibial  apur  of  palpiu  of  same.   «.  Tibikl  apur  of  palpua  of  Trechalea  ifaceontuUi. 
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dcscriptioa     statiiig  the  ohamcteni  <tf  the  mal«  and  ioiim  additkmal  features  of  the 

female. 

cT .  Colour,  as  in  $  ,  a  deep  blackish  brown;  hairs  mostlj  oUve-black,  tlio.se  ou  the 
carapace,  especiaUy  laterally,  shiniDg  golden  Ted»  ei^witleB  of  protam  <m  upperside 
alao  paler.  Ctem^MMW  flatter  than  in  $ ,  its  length  equal  to  patdla  +  thcee^ouiths  of 
the  tibia  of  the  first  and  fourth  leg,  barely  equal  to  protarsus  of  fourth.  Labium  (is  a 
and  $  ) armed  with  n  row  of  cusps  varytn'^  in  numlter  from  ;ibout  four  to  nine;  maxilla» 
also  internally  cuspidate.  Falpua  io  d  with  the  tibia  almost  as  in  $ ,  but  armed  on 
the  inner  ride  -wl^  tax.  w  more  Ion;  strong  apinssi  those  at  the  distal  end  pioteeliDg  the 
palpal  organirheii  lying  at  rast  baclcwanls  beneath  the  tibia;  tarsua  long,  like  that 
of  the  ? ,  but soopulate  only  in  its  distal  b:i1f  beneath,  excavated  posteriorly;  spine 
of  palpal  organ  nearly  .strai<^ht,  l  >n!»,  almost  as  broad  at  thfi  base  as  the  bulb  and  taperinsj 
avay  to  a  fine  point.  Tibia  of  iirst  leg  without  apical  spur ;  tibia  of  all  the  legs  armed 
with  many  long  and  strong  spines :  protarsns  of  first  leg  aimed  with  two  inferior  spiaea 
at  base  of  soopula,  which  ooren  leaa  than  the  apical  half  of  the  segment ;  protanus  of 
second  armed  with  three  spines,  scqpulft  shoft  and  scanty  as  in  first  leg ;  protarsi  of  third 
and  fourth  armed  with  many  long  and  strong  spines.  (In  the  2  tlie  anterior  logs  and 
palpi  are  armed  only  with  spioiform  setsB  and  the  scopulse  extend  practically  to  the  base 
of  the  protarsi.) 

MeemremeiUe  it^  nUUmOret.^  6 .  Ibtal  length  12 ;  length  of  caiapaoe  flrfi,  of  Ist.leg: 
83.  of  4th  leg  26. 

FamUy  ANYPHiSNIDiE. 

Genns  Anyposna,  Snnd. 
AmmsNA  QnsLQHn  (Foe.). 

AgtiM  QtiaMi,  Pocock,  Ann.  &  Mag.  Nat.  Hiat.  (6)  xvi.  pp.  140-14S,  flf.  (1886). 

Zoc.  Ronviraa  (summit,  8G00  feet).    Adult  males  and  females. 

On  his  previous  cTpedition  to  Roraima,  ^fr.  Queloh  procured  the  only  two  specimens- 
of  this  species,  an  atluU.  male  and  an  iniiu'iturn  female.  I  take  tho  opportunity  of 
figuring  the  vulva  (%.  2  c)  of  the  adult  female  and  the  tibial  spur  of  palpus  of  the 
male  (fig.  2  d). 

f  amUy  PISAUBID^. 
Genns  Tbxchalba,  ThoreU. 

Tkxchalba  Maccovvblu,  sp.  n. 

Cutout.  Gaiapaoe  blackidi,  with  pale  lateral  border  and  oanow  radiatiog  pale  stripes, 

the  intervals  between  the  radiating  lines  also  ornamented  with  short  flavous  lines. 
Clypeus  pallid,  with  a  l)road  dark  l  and  on  cacli  side,  running  upwards  and  inwai-ds  from 
the  lateral  angle;  mandible  black,  clothed  with  long  yellow  hairs,  the  yellow  lield 
sBOONO  asftini.— sooLOOT,  vox.  vm.  10 
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interrupted  by  dark  linos.  T^gs  and  palpi  blackish  banded  with  palo  ;  femom  with 
about  four  Uavous  patches,  sometimes  f  u&ing  together  or  connected  with  rtavous  ^tripes ; 
patella  dutaDy  flarou*;  tibia  irith  modma.  and  apical  flavona  atripe ;  protanuA  with  liroad 
but  indMtmefe  dulal  flavoiu  atrfpa;  femora  xeddiali  betowat  the  ban;  atemum  and  cose 
olive-yellow ;  uppersido  of  abdomen  covered  with  greyish  hairs  intermixed  with  black 
bristles;  black  behind,  vith  two  bright  yellow  patches abore  the  apinnets;  lower  aide 
orange-yellow. 
Tdlp  wilh  tibial  spur  as  in  fig.  2  ^. 

Meenu-emmUBimmiUhietrear^TolM  length  1^  oaiapaoe  8*6;  lat  leg  64it^  leg  78; 
tibia  of  1st  leg  17,  fli  4th  17. 

Loc.  Mount  Roraima  (base,  3500  feot). 

This  species  may  be  readily  recognized  by  the  form  of  the  tibial  spur  of  the  palp. 

PamUy  AEGIOPIDJL 
Gcniia  AoRceoKA,  Perty. 

AcBOSOMA  ScQRiEBEiusii,  Pcrty. 

Aentvmtt  Schrieberni,  Perty,  Delect  Anhn.  Artie,  p.  191^  tab.  88.  fig.  9  (l&^0-34}. 
Loc,  Base  of  Scmima,  8500  feet 

Genus  Axaksto,  Linn. 

Araxkvs  atti>ax,  Blackwall. 

Epeira  attdax,  Blackwall,  Ann.  Mag.  Nat.  Hut.  (3)  xi.  p.  29  (1863). 

Loe.  Upper  Mazamni  Barer. 

Order  SCORl' ION  ES. 

family  CHAOin>.S. 

Genus  Bbotxochactab,  Poc. 

Broteochaclat  uai.  Naimrpehaelai,  'Boeotk,  Aaa.  Msg.  Nat.  Hiat.  (6)  xii.  pp.  77-78  (1893) ;  id.  Jouni. 
Lian.  8oe.,  Zool.  xxir.  |i.  809  (18I») ;  Kcsspdia,  MT.  Has.  Hsaib. pp.  176,  178;  id.  Da* 

Ticrr.,  Scorp.  etc.  p.  172  (1891)). 

four  apeciea  xefiarable  to  this  genua  have  hitherto  been  diaoorered,  namely 

1.  BaoiBOCRACTAa  GoLLMEHi,  KuMih,  Mitth.  Miinch.  ent.  Ver.  1879,  p.  133  (Chaclat) :  nitidut, 

Pornck,  .Toiirii.  Linn  Soc,  Zool.  ziiv.  fi.  899,  pi. xxix.  fig*. 7,  7«  (1898)  {Brot«o^tut«»). 

Loc.  Triuidad  and  \'int;zui-la. 

2.  BiiOTKOCBACTAS  DELicATUs,  Kanch,  Mitth.  Miinch.  ent.  Ver.  1879^  p.  134,  %  :  opacut,  Kmcix, 

op.  dt.  p.  134,  <5  {Chacia*) ;  panammiit,  Thorell,  BvJL  BoQ»  Eal  ItsL  xxr.  p.  27  (1894) 
{Brotnit). 

Lot,  Britisli  Oaisns,  Colombia,  Psnanuu 
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3.  BiioTEOCHArT\>  «ri.ATE»l,  Pocock,  Ann.  M  ic  Xrit  .  Hist.  (6)  xii.  p.  80  (18^.3)  fjfadrurochaclan) : 
1  Sehttumiif  Kanch,  Z.  Naturw.  liii.  p.  40G  ;  ?  q^nqwdaUatut,  id.  op.  cit.  p.  405 

Ltc  Britiili  OvkaA  (IT.  £.  jMMo'). 

[Krapplin  TMT.  Mus.  Ilamb.  xi.  p.  178,  1894,  and  Daa  Tierr.,  Scorp.  c\c.  p.  17.1,  1809)  state*  that 
B.  Setateri  U  identical  with  B,  SehttwuM  of  £ancli,  and  (xwsibly  with  qmnquedetttatut  of  this  l&tt«r  author, 
both  «f  irlidi  were  iceorded,  though  no  donht  emneously,  from  Indu.  Bat  the  pretence  of  only 
fifS  iiectinal  teeth  in  the  latter  forbids,  to  my  mind,  auch  an  opinion.  B.  Sehttumii,  judging  from 
Kraepelin's  (description,  is  rlosely  allied  to  /?.  Sclaleri,  hut  tlie  fact:  tliat  tlie  tliird  caudal  segnient  is  hif;lier 
than  wide  iu  Schaumti,  and  wider  than  liigh  in  the  two  known  examples  of  Sciateri,  makes  the  synonymy 

donbtfoL] 

4«  Bbotmioacta*  fkwmn,  P«eodc«  Ann.  M«g.  Nat  Hiet.  (S)  xii.  p.  W4  (1807);  Knepdin,  Dm 

Tierr.,  Scorp.  rtc.  p.  174  (1899). 
Loc.  Amazons,  Santarem  (F,  O.  F.  Cambridgt), 

Tlio  following  weU>iBttked  nenr  spedes  were  duooreied  by  Measn.  UoOoandl  and 

Quelch : — 

Broteochactas  gkaxosus,  sp.  n. 

CoUmr.  Carapace,  tersrn,  and  tail  aliuo»t  black  ;  lag^s,  palpi,  and  vesicle  o£  tail  deep 
xedduh.  brown,  the  legs  with  paler  line  and  spots ;  fingers  black.  Carapace  and  ierga 
entiiely  cohered  with  fine  oliM«>sBt  granuhtioa ;  ocolar  tuberde  coarsely  pu&ctaied ; 
ear^[iaoe  a  little  longer  than  the  first  and  raeond  caudal  segments,  a  little  shorter  than  the 
fifth.  CoxiB  and  atenut  finely  punctured,  the  last  sternite  we^ikly  and  closely  prfitmlar 
laterally.  Tail  more  than  four  times  the  lengtli  of  the  carapan*;,  narrowed  posteriorly, 
the  segments  nearly  purallel-sided :  the  first  wider  than  long ;  second  slightly  longer  than 
wide :  fonrfh  not  twice  as  h>ng  as  wide;  fifth  a.1ittle  more  than  twice  as  lon^ as  wide ; 
intercaiinal  ipaoes  finely  ^ri  auular;  iafflraor  and  infero-latecal  l^s  obsolete  on  segments 
1  and  2,  scarcely  traceable  on  segment  3,  repref^ented  on  spi^nient  1  by  in-e?iilarly 
arranged  larijfr  granules;  .supcnor  and  supero-lateral  keels  weak,  weakly  L-nnular; 
inferior  surface  of  fifth  coarsely  granular  between  the  kt^eb;  vesicle  granular,  uunuwer 
than  third  aegmeiLt,  wider  than  high. 

CkeUf  finely  gianular;  upperside  of  humerus  and  bradliittm  with  ooaiser  granules 
between  the  krcls  ;  upperside  of  hand  coNcrfd  with  a  reticulation  of  fioe  gruoulcs;  inner 
surface  similarly  granular;  bacV  of  hand  coriacenus  ;  linL^ors  granular  at  base.  Width  of 
hand  equal  to  length  of  externu.1  keel  of  hand-back,  less  tlian  length  of  movable  digit ; 
digits  longish,  moTaUe  as  long  as  the  carapace*  immovable  about  twice  as  long  as  its 
basal  width.  Femora  and  tibiie  of  legs  granular,  the  granules  intermixiid  with  punctures 
on  the  tibia,  follo^ving  segments  closely  punctiirrtl ;  tarsi  short,  not  twice  as  long  as 
high,  (  Tivf'x  above,  incrassate  distally,  anued  with  long  setiie  arranged  more  or  less 
regularly  m  two  rows, 

Mea&H/remeKU  i»  mUUmetrei.—Tvtal  length  40 ;  length  of  <»nipace  6*5,  of  tail  21)  5 ; 
width  of  1st  segment  8*5,  of  Mb  2-8;  width  of  hand  5*5;  length  of  hand>baok  6, 
of  movable  fingor  8-5. 

Loc.  Base  of  Mt,  Roraima.(3500  feet  alt.). 

10* 
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:  Bhoteochactas  POHOSrS,  sp.  n. 

Colour.  Trunk  and  taQ  blackish  brown;  fourth  and  fifth  segments  of  tail  .^nd  vesiclo 
paler,  reddish ;  legs  also  reddish  bruuu,  cdielse  with  humerus  and  fingers  blackish, 
hand  and  bnu^ium  redder. 

CIsrtyMM,  except'  on  tlie  normally  smooth  tiaete,  very  distinctly  punctured,  espeoiatly 
tiie  axcA  around  and  between  the  eyes,  with  very  tine  close-set  granulation  on  its  lateral 
slofMV  Tcrga  similnrly  punctured,  with  a  few  very  fine  granules  in  front  and  on  the 
sides,  the  grunules  and  punctures  scarcely  distinguishable  with  a  band-leus  ;  the  torgutn 
of  seventh  abdominal  somite  much  more  distinctly  granular,  with  larger  granules  along 
the  lateral  border  and  two  eeries  forming  indistinct  cxests  on  eadi  side.  Sterm  punc> 
turcd,  the  fourth  and  fifth  more  closely  thaa  the  othen,  the  third  with  a  distmet  smooth 
patch  in  the  uiiddle  of  its  posterior  half. 

Tail  barely  four  times  as  long  as  the  caraj>aee  ;  carapace  as  long  as  first,  second ,  and  lialt 
the  third  segments,  and  about  as  long  as  the  fifth ;  scarcely  narrowed  posteriorly ;  ail  the 
segnients  wid^  the  second  nearly  twice  as  wide  as  long,  the  fourth  about  as  wide  as  long ; 
fifth  one-lhird longer  than  wide,  abruptly  narrowed  behuid ;  segments  punctured  thioi^;h- 
out ;  thp  superior,  supem-lati'ml,  and  infero-lutenil  IvecLssfronu;  and  granular;  the  inferior, 
median  crests  alinubt  obsolete  on  segment  1,  moi-e  evident  on  segments  2  and  3,  but 
represented  by  irregularly  arranged  granules ;  on  segment  4  the  granules  a&sumt;  a  more 
definite,  but  still  incomplete  aRaogement  in  two  psralld  rows;  median  latenl  ked 
present  on  segment  1,  represented  by  a  few  graanles  on  segments  2  and  3,  absent  on 
gci^cnt4;  fifth  segment  with  its  upper  edges  granidar  and  shnrp  distinct  median 
latenil  keel  in  the  anterior  half  of  the  side,  and  three  distinct  aud  L^ranular  inferior  keels, 
the  area  bctwccu  them  also  serially  granular.  Vesicle  narrower  than  the  tail,  wider  than 
high,  punctured  but  not  granuUkr  below. 

Chelte  punctured  even  to  the  tips  of  the  fingers;  humerus  w  itii  up}>er  keels  granular; 
brachiiun  with  upppr  anterior  keel  obsoletely  granular;  band  wide,  distinctly  though 
not  stroni;ly  carinatc,  not  granular,  cxcej)t  sliijhtiy  so  on  tlie  inner  surface  ;  width  of 
hand  about  equal  to  length  of  hand-back;  iiugers  loug  aud  slender,  in  contact,  the 
movable  as  long  as  the  eampaoe,  nearly  twiee  the  length  of  the  hand^bodc. 

LeffS  punctured,  not  granular ;  tarsi  furnished  beneath  with  long,  close-set,  irregularly 
arranged  bristles;  the  fourth  tarsus  long,  lightly  oonves  above^  about  three  times  as  long 
as  higb. 

Fectinal  teeth  10  (  cf  *  );  the  teeth  longer  in  d  . 

Meamuvmetitg  in  «wUfNts<rM.— Total  Imgth     ;  lea^^  of  oacapaoe  8-6,  tail  15. 
£oc.  Summit  of  Mt.  Boraima  (8600  feet). 

Some  of  the  distinguishing  features  of  these  two  species  of  BrofeoelktteiM  are  set  forth 
in  the  fdlowiag  table 

0.  Inlero-latcml  cnats  on  all  the  caudal  segments  stronjr,  hs  <;trong  m  the  supero- 
latiTal;  inferior  medians  prcMOt  »Dd  granular;  the  integument  punctured 
througlioiit ;  terga  in  male  mostly  weakly  granolar;  reside  •moothj  hnA 
with  two  finpT'-lMeh,  snooth,  more  globular;  fingers  long  and  slQada; 
movable  as  long  as  eampaoe.  (Of  small  liie,  i&  mm.  iu  knftk)  .   .   ,   i   .  ftroftu,  sp.  a. 
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hi,  Infero-Iatcral  crests  on  anterior  three  caudal  segments  obsolete;  inferior  rafdian-i 
Absent ;  dorsal  iatc|^meat  not  aoticeably  punctured  ;  terga  closely  gntnular 
Atmghont  m  mle;  vencte  gnmnlMr;  band  granular,  less  globolatj  with 
tomfnmeA  inner  eilge^  wHbont  ingsr'JMeU. 

Carapace  f;f)  fntirfly  (■ovi-rcd  with  I'losc-sc  t  i^raiiiili"; ;  sfenia  minnfcly  and 
dosely  punctured  throiighmit ;  lower  sur&co  of  tail  tkuely  and  closely 
gnnalar  and  pmeuired ;  legs  alao  dcaidy  tmi  doacly  punctured ;  tingen 
longer,  the  movable  as  long  us  carapace,  immovable  matt  thftn  twioe  aa  long 
as  it3  ba^sal  width.    (Of  large  size,  46  mm.  in  length.)  grtotomt,  ap.  B. 

6'.  At  least  the  upper  portion  of  the  carapace  smooth  ;  sterna  and  lower  aurfacc  of 
anterior  segments  of  tail  smooth  and  polished,  not  puocturad  or  gnunlu; 
lega  ■Kwdy  smooth  and  polisbed;  fanum  at  moat  weakly  granular ;  fingers 
shorter,  mm  able  ahorter  than  car^iae^  katno«abla  not  twice  aa  hmg  aa 

its  basal  width. 

«*.  TmI  very  thick,  width  of  firat  caudal  segment  eonaiderably  exceeding  the 
widtii  of  the  hand,  and  equal  to  length  of  first  aod  second  eandal  aagnenta 

taken  together  ;  hand  very  smooth,  rouiuk'r,  It*  inner  edge  less  compressed, 
with  keel  of  underhand  obsolete ;  tarsi  longer,  more  thickly  covered  below 
with  long  hair   .  Sdattri^wM. 

TmI  mndi  tiiiBiUMV  width  of  firat  aegiiMnt  genndJ^  much  kaa  than,  laicly 

equal,  to  width  of  hand,  and  Ics«  than  sum  of  length  of  first  and  second  eandal 
aegments ;  hand  at  least  with  its  inner  edge  granular  and  subcompresscd; 
tani  ahorter  and  mora  acantilj  ebthed  with  ahorter  hnia  .  .   GaUmert,  <faiteafti>,jiar»Mitfi. 

(For  tabulation  of  tb»  4!tian«tei!i  <rf  the  Iftst  three  species,  see  mf  paper  in.  Aim.  Mag. 
Nnt  Hist.  (6)  xix.  pp.  865-866,  1887;  and  EiaepeUn,  Das  Tierr.,  Bcorp.etc.  p.  173» 

1809.) 


HXJOUIOPTERA,  HEHIFTERA  HETEEOFT££A«  HOKOPXE&A, 
nUSOPTE&A,  AND  O&TEOFZEftA. 
Bj  W.  F.  KmBT,  F.L.8.,  P.E.8. 

(Plate  e.  figs.  A,  B.) 

The  few  specimens  of  these  Orden  which  have  hctm  submitted  to  me  fiw  Mentification. 
consist  almost  exclusively  of  common  and  well-kuown  South  American  species.  A  few 
species,  mostly  immature,  are  hardly  in  a  condition  to  be  determined  with  certainty. 
These  are  one  Forficulide,  lluree  BhttidMi  and.  one  Fentatomide.  One  Hemipteron 
I  have  described  as  new. 

The  two  species  noted  from  the  greatest  elevation  [I'oliatca  awailUtrk  and  <^fR»jw^m« 
jri^MMt)  are  southern  xepresentatives  of  foims  found  in.  liorth  Amflriea. 
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HYMENOPTEKA  ACULEATA. 

MeLIPONA  INTERRrPTA 

Melipom  itderrupta,  Latr.,  Uumb.  k  Bonpl  Voy.  i.  p.  291,  pi.  20.  fig.  3  (1811). 
J#«%MM/4Mek«lafa,  Smith,  Cit  Hym.  In.  Brit.  Mm.  tL  p.  406,  n.  25  (1854). 

Eoiaima,  8500  feet 

POLUTSS  ANKtTLAKlS. 

Vt^  mmOmUt  JabtDMOo,  AaMn.  Acd.  vL  p.  418.  n.  98  (1768). 
EfmimA.  8600  feet. 

MUTILL1DJ2. 

HVTILIA  lABVATA. 

Mutaim  Unaf,  Klof,  Nov*  Aete  Attd.  Leap.    p.  810,  pi.  2S.  ilg.  6  (IMI). 
Eondma,  8500  feet   

MUTILLA  QUADBUM. 

MuiUla  (/ttadrum,  Kliip,  Nova  Acta  Acad.  Leop.  x.  p.  320,  pi.  23.  fig.  8  (1B21). 
Iloraiinu,  3500  feet. 

EORMXCli>i£i. 

DOLICHOPKRITS  BISI'ISOSUS. 

Myrmicu  bUpiiwsa,  OUv.  Enc.  Metb.  vi.  p.  502.  no.  60  (1791). 

Boraima,  3500  feet 

A  conBldetable  number  ti  tpecinieiw. 

HEMIPTEEA  HBTEROPTERA, 

ACAKTHOCKPTt  A  LA  sr  KATA . 

Diactor  miruinn.  Burni.  Ilaodb.  Ent.  ii.  (1)  p.  834.  a.  2  (1835). 
Roramia,  3500  feet. 

BEBUTIIDiB. 

AcBOpomis  raRABHATA,  «p.  n.  (FL  6.  fig.  A ;  "B*  profile  of  head.) 
Long.  eorp.  27  nilliiii. 

M"h'.  llnfotrstacpous,  clothed  with  a  fine  s^rry  pile,  all  the  spines  tipped  with  reddish. 
Head  long,  the  part  liehiiul  tlu-  v\c»  slightly  lont^or  than  that  bcfoic  ;  two  long  pointed 
spines  near  together  just  behind  the  autcnnie ;  uuteiinse  with  tlie  tii-st  joint  very  long, 
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blackish,  with  two  whitish  bands  near  each  extremity,  second  joint  about  \  an  long  aa 
the  first,  whitish,  with  tho  extremity  blackish;  third  joint  about  as  long;  as  first,  blackish 
towards  the  base,  and  yellowish  beyond,  blackish  again  at  its  juDctioa  with  the  fourth 
joint,  whidi  b  jdlownh  md  about  aa  kmg  aa  tite  aeoond.  "Enait  kbo  of  thorax  with  two 
atroDg  cveet  ^ines  at  the  iMUik ;  middle  lobe  with  four,  two  m  the  middle,  and  two  lateral, 
all  at  about  equal  distances  apart.  Clavua  brown.  First  joint  of  rostrum  yellowish,  the 
rcTuainder  deep  black,  tho  tip  extending  just  beyond  tlic  base  of  the  head.  Leg;* 
unarmed,  thickly  pubescent,  more  or  le.ss  blackish  on  the  outer  side;  tarsi  black. 
Abdominal  segments  with  four  small  lateral  spines  on  the  basal  half,  and  three  long, 
tcumgvlar,  whitish,  lateial  apota  on  each  aide  hejond  the  middle.  SeuteUum  with  a 
Teiy  alight  terminal  spine,  if  any. 
Roraima,  ^500  feet. 

This  curious  insect  does  not  seem  to  have  much  resemblance  to  any  described  8j>ecies 

HElilPTEKA  HOMOPTSHA. 
PUIOORIDA 

AoBLsmx  noMnesuMtA. 

deads p^HpUakta,  Fkbr.  Spec.  Ins.  ii.  p.  lOA.  a.  1  (1781). 
Bonuaia»  3600  feet. 

NEITBOPTEEA  ODONATA. 

LIBELLVLIDM. 

Diplax  Uhium,  vur.  gilva,  De  Selj?!,  Ann.  8oc.  Ent.  Belg.  xxriii.  p.  43  (1884). 
Boraima,  8600  feet 

OETHOPTEBA. 

LOCUSTID^ 

CbKOKACRTS  SFECiOSA. 

Grifliu*  *jM:ci(t«u»,  Thunb.  Mvin.  Petersb.  ix.  p.  40,  pi.  11'.  fig.  1  (1834). 

Boraima,  3500  feet. 

EXPLANATION  OF  PLA'ili  6. 

Fig.  \.  Acrocoritperarmata,  n. 

f  »g.  B.  „        proiilw  of  head. 
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COIiHOPXERIu 
By  C.  0.  WAmHOUiB,  V.F.E.& 

CAEABIDiE. 

OxYCRUPis  L£UCOC£&A,  Lacord. 
A  Ruigle  ezaniple. 

DYTISClDJe;. 

BnANTUS  Ei.EGANs,  Wntcrb. 

Several  ffpocimcns  found  at  an  elevation  of  8600  feet.  A  tdngle  example  only  was 
obtained  <m  a  former  oooadoo. 

LUCANIDA 
CEAKAOUOPHO&va  joxfEixm,  WateilL 

This  trcuus  and  apeoies  were  described  from  a  single  nude  emmpla.  Other  malea  and 
two  fomales  have  now  been  found  at  8000  feet. 

The  female  has  the  elytra  as  in  the  male,  with  lines  of  very  small  grey  scales ;  but 
the  head  and  thorax  are  shining.  The  mandibles  are  short  The  head  is  sparsely 
piinetiixed  poateriorly,  rather  atromgly  tranareisely  impressed  in  feont  and  strongly  and 
doady  punctured.  The  thorax  is  rather  more  convex  than  in  the  male»  a  little  narrowed 
anteriorly,  oliiusoly  ani^ilar  at  the  sides  at  a  short  distance  from  the  base,  moderately 
finely  punctured,  the  punctures  rather  unequal,  not  very  sharply  defined,  separated 
from  each  other  by  two  to  three  diameters  of  a  puncture ;  the  margins  ore  impressed ; 
the  disk  is  ]angitndina%  hnpressed.  The  tnmt  UVm  hare  the  five  teeth  rather  strongw 
and  more  approximate  than  in  the  male ;  the  posterior  tibia  have  a  small  acute  tooth  at 
^middle. 

DASGILUBJl 

ExAoovTirs,  gen.  nov. 

Mentum  a  little  broader  than  long,  slightly  narrowed  anteriorly,  corneous;  ligula 
broad  and  transTerse,  acuminate  at  the  sides ;  labial  palpi  three-jointed,  the  basal  joint 
dongate,  the  second  a  little  shorter,  pear-shaped,  the  third  somewhat  the  same  sliape  but 
inverted,  acuminate  at  the  apex.  ^faxilltP  with  two  delicate  sul)eiiiKil  loltcs;  tlje  <^'alca 
consists  ol  tAvo  portions,  the  basal  purt  parallel,  the  apical  portion  shorter,  clotlied  with 
stiff  hair ;  the  lacinia  terminates  in  a  curved  acute  tooth,  which  is  surrounded  by  curved 
stiff  hristlee.  Maxilbiry  palpi  rather  long,  robust,  haiiji  the  basal  joint  rather  short, 
narrowed  at  ite  base;  lite  second  joint  stouter,  at  least  twice  as  long  as  broad,  gradually 
and  not  very  niurh  narrowed  towards  llie  base;  tlie  tliinl  jr>int  similar  in  shajjc  but  a 
little  shorter;  the  fourth  a  little  longer  than  the  second,  club-shajk:d,  aeiiiniiiutc  at  the 
apex.     Mandibles  strong,  curved,  concave  below,  very  acute  at  the  apex,  with  u  small 
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tooth  ftbont  tiie  middle.  Labnuu  ntiker  large,  subquadrate,  rounded  in  frant  Heed 
convei;  deflened,  but  in  no  way  corered  by  tke  pnmotam,  penQel  behind  the  eyes, 

.narrowed  in  front.  Eyes  ratber  prominent,  coarsely  facetted.  Antennaj  placed  a  little 
in  front  of  the  eyes,  widely  separated  at  their  base,  eleven-jointed,  of  moderate  lont'tli, 
of  nearly  equal  thickniiss  throughout,  except  the  slender  thiixi  joiut;  uomj^seU  of 
cylindrical  joints,  dothed  with  atiff  pubeMMnce;  the  lecond  joint  globose,  the  Ihiid  jdnt 
veiy  nenow  «t  the  baae^  the  following  jeJnts  gradually  nairower  towarde  thek  btiee. 
Thorax  strongly  transverse,  the  aide  with  a  strong  tooth-like  prominence  about  the 
middlp.  Scutellum  triangular.  Elytra  broader  than  the  broadest  part  of  the  thorax, 
one-third  broader  than  long,  Hatteoed  dorsally;  the  surface  uneven,  irregularly 
pnnctnxed. 

ProBternum  araeh  ledueed,  with  »  diMnond-shaped  pcooen  between  the  ooatn,  the 

coxal  cavity  completely  open  posteriorly. 

Hesostcrnum  slightly  ioolined,  with  a  alight,  shaxpiy  margined  oomoanty  in  which  the 
proatemal  process  rests. 

Uetaatemum  rather  ihort;  the  episterna  broad,  a  little  narrowed  posteriorly. 
Abdomen  oompoaed  of  five  TiaiUe  segmenta  below.  Anterior  eoxtt  trixongly  tranevefM ; 
intermediate  COKCe  globose ;  posterior  coxte  very  narrow  externally,  very  wide  intcrnaUy. 

Tibial  «5piirs  small  but  distinct.  Tarsi  five-jointed  ;  the  bas^il  joiut  nearly  as  Ion?  as 
the  two  following  taken  together ;  the  fourth  the  broadest,  concave  above,  so  that  it  has 
a  tendency  to  be  hilobed,  clothed  with  w>ft  pubescence  below ;  fifth  joint  not  very  luug, 
with  dinHricating  elawa. 

I  have  some  doubt  as  to  the  affinities  of  this  genus.  The  structure  of  the  antenu>e 
points  to  aflinity  wirh  the  Ptinidse,  near  Hedobiu ;  but  the  broader,  flatter  form, 
the  freely  exposed  head,  tiie  transverse  anterior  coxse,  and  interualiy  dilated  posterior 
coxie  would  place  it  in  the  Dascillidte,  where  I  now  propose  to  place  it.  'So  doubt  the 
Ptinide  and  DawdUidn  ahoold  he  plaoed  neeier  together  than  ii  usual  in  eoUeotions. 


ExaooimrB  JxesnisxaAM,  sp.  n. 

ElongBto>ohlongus,  panun  oon?exuB,  fawMHsaitanmn,  sat  nitidos,  brevittune  griisei^ 
pubeieens ;  capite  nigrescente,  crebre  punetato;  thorac«  utrinque  dente  Talide 
in5;tructo;  dytris  crebre  punctatia,  pube  giaea  Taringatis,  impresakniibuB  nomrallis 
notatis. 
,   Long.      iat.  2  mill. 

The  anienme  axe  moderate^  rolmst,  the  third  jmnt  more  deader,  the  fourth  to  tenth 
joints  a  little  longer  and  broad,  cylindrical,  united  to  each  other  by  their  centres ;  the 
eleventh  joint  a  little  longer,  clongatc-oTal.  Apical  joint  of  the  maxillary  palpi  Td.-ick. 
Tlie  elytra  are  brown,  closely  punctured,  with  numerous  lines  of  greyish-yellow 
pubescence  giving  a  mottled  appearance.  Dach  elytron  has  a  large  transverse  impression 
below  the  ecnteUum,  another  abont  the  middle,  one  below  the  shoolder;  the  eorfoee  of 
the  apical  povlion  it  nnefen,  and  in  certain  positiona  three  slight  interrupted  ooet»  raaj 
be  tra<x?d. 

B£C02ifi  aJOUUGS.— ZOOLOGY,  VOL.  VUI.  11 
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TBKEBRIONIPiB. 

CYBTOaOHIA  XOHTANUIC,  Sp^  lU 

OUongiim,  nitidum;  oniiite^  thomoe  femoribusqae  fen  nigris;  elytris  abimu,  tenaitw 
striatis ;  ore,  anteanli)  tibiis  teniaquft  piew-flftvit. 

Long.  11,  lat.  5j  mill. 

Head  finely  and  rather  closely  punctured.  AntonnsD  with  the  six  terminal  joints 
gndttftUy  wid«r.  Thoxu  finelf  but  diBtineaj  and  nthw  dosely  punctured,  with  »  very 
alight,  timitsTene  impnaaion  above  the  aaterior  anglea  and  above  tlM  posterior  anglea ;  the 

sides  with  two  abtaae  not  vn  y  prominent  antjlos.  Scuf  ellum  pitchy.  Elytra  rather  wider 
than  the  thorax,  one-quarter  longer  than  Viroad,  rather  straight  at  the  sides,  obliquely 
narrowed  at  the  apex,  finely  striated,  the  striae  indistinctly  punctured,  the  interstices 
aoarodj  eon vex  Oft  the  baid^  but  at  the  apex  and  at  tiie  dies  tb^  an  slightly  angularly 
miaed  in  the  middle ;  Ibe  fourth  «nd  fifth  atriie  nidta  posteriorly  about  one-third  btm 
the  apex,  the  third  and  fifth  unilc  noarer  the  apex,  and  the  second  and  sixth  within  the 
apical  an^le.  The  underside  of  the  insect  is  for  the  most  part  pitchy  red,  shaded  with 
black  on  the  metastemuoL  and  abdomen. 

Al.riDIOM  HKXNOTATnsi,  sp.  n. 

Elongatam,  anguAtum,  fuscum,  pube  grisea  vestitum  ;  thorace  basi  constricto ;  uly  tris 
ftisoiis  punctisque  numerosis  fuscis  ornatis,  singulo  elytro  ad  apicem  oblique 
tnmcato,  aagub  saturali  obtuso»  angolo  estemo  lectangulMe;  aatennis  graciUbua, 
oorpore  multo  longioriboa.    i . 

Long.  11,  lat.  4  mill. 

Compared  with  the  majority  of  the  species  of  this  genus,  this  is  very  elongate*  and 
narrow.  The  antennae  are  very  long ;  the  basal  joint  is  much  narrowed  at  the  bnse, 
then  quite  straight  and  pamUd  to  the  apex ;  the  joints  are  tipped  irith  blaek  and  have 
some  black  pubescence,  whieh  fiinnsa  slight  tuft  at  the  apex  of  the  third  joiat.  The 

thorax  is  short  and  transvpr^p,  li'^htly  iinprosscd  on  the  disk,  arcuately  narrowfd 
anteriorly,  slightly  constricted  at  the  basoj  the  middle  of  the  disk  and  three  or  four 
small  spots  at  the  sides  are  brown.  The  elytra  have  scarcely  any  trace  of  costw  ;  the 
bassl  erest  is  tvell  nualGed  but  not  aoufe ;  the  basal  area  is  brown,  wiiJi  two  vague 
oblique  Titta;  of  ashy  pubescence  marked  with  brown  punctures  at  the  middle  H^m  is 
an  irregular  lusliy  fancia  ((Ii_»9ceuding  at  the  suttirp)  marked  with  brown  punctures; 
behind  this  is  a  fascia  formed  by  five  elongate  spots  placed  side  by  side,  the  sutural  one 
lower  down  than  the  others ;  in  the  apical  area  there  are  six  brown  spots,  three  of  which 
are  plaoed  so  as  to  make  VI  on  the  left  riytron. 

The  following  species,  not  of  very  special  interest,  were  found  at  an  elevation  of 
8600  ieet:— 

Pmso/ms  tratuvenut,  Dalm. ;  AtUichira  dickroa,  Maanerheim  j  PeHdnoin  leevminut, 
Burm. ;  Pyrophorm  noctiluoa,  linn. ;  Strongylium  h<emorrhoidalia,  Fabr.  ;  Heilipm 
caritiiroatris,  Sch6nh. ;  Cratommm  subangulatuH,  Schonh. ;  Sphenopkonu  heiH^t4>rtUt 
Linn. ;  Trackyderea  itUemijptua,  Dup. ;  and  Jameaia  globifem,  fabr. 
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3g  Alice  L.  Bmblbton,  J7.^.  (Oommmieafed    Frqf,  G.  B.  Howu,  Sge.  L.S.) 

{ti&tea  7  10.) 
BMd  rib  JWM,  1900, 

The  olnervataoiw  reoofded  iq  this  paper  were  ntade  by  me  in  tlw  Zoolo{^«al  lAbomtory 
of  the  Bojal  OoUege  of  8eieHce»  Xondon,  diuliig  Jaaaarjt  Wtimmry^  and  Maieh  lOOO, 

under  the  direction  of  Professor  Hown.s  and  Mr.  M.  F.  Woodwerd,  to  both  of  whom  I 
tme  n  debt  of  sratitude  for  their  j^nerous  help  anfl  advice. 

The  material  wa.s  obtained  by  Professor  Howes  from  Frofeasor  Mitsukuri,  of  Tokyo, 
thiottgh  the  kindneas  of  Mr.  H.  L^fster  Jameson,  who  had  intended  to  report  upon  it  in 
hiR  Tcoently  publiahed  |Mper  in  the  Naplei  *  Mittheilungen,*  but  for  want  of  time  had  been 
prevented  from  so  doinir 

The  specimens,  numbering  between  90  and  100,  were  in  alcohol,  and  had  been 
preserved  in  corrosive  sublimate.  On  the  whole  they  were  in  very  good  condition, 
though  much  contracted,  resulting  in  great  variability  of  ehape  botii  as  reg^ids  tiie 
entire  body  and  the  different  organs;  in  several  individuals,  parts  of  the  alimentaiy  canal 
were  forced  oiit  through  bursts  in  flie  body-wall,  pn'smnaldy  canscd  by  sudden  and 
violent  contniction.  To  a  large  ext«Mi(  tliose  post-mortetn  changes  obscured  many 
observations  which,  on  fresh  or  uucoutracted  material,  could  have  been  made  with 
greater  ease  and  certainty. 

BonbflesB  this  is  the  species  mentioned — though  not  named  specitically— by  Willemoes- 
Suhm*  as  occurring  on  thr  .lapanrsc  coast,  where  apparently  it  lives  in  great  abundance, 
for  he  says:  " Ein  Echiurid  der  den  i'ischem  als  Koder  dient  und  wrdil  in  Schlamm 
dicht  am  Ul'er  vurkommt.  l)er  8—1  Zoll  longe  Wurm  iitinimt  ganz  mit  dun  Merkmalea 
der  Qattong  Bokmrtu  fiberein,  hat  aber  hinten  nicht  swri  Hakenkribiier  sondern  nur 
dnen.** 

The  average  length  of  the  body  is  about  7  or  8  cm. ;  all  the  specinienK  are  narrowest 
at  the  posterior  end,  widening  out  gradually,  as  a  veritable  .sac,  hetwwn  this  and  the 
proboscis.  The  term  "proboscis"  is  used,  though  tliat  organ  is,  in  all,  represented 
merely  by  a  bluntiy-pointed  prsB'Oral  lobe  of  tciangular  oatlioe  (PI.  7.  figs.  1-2,  pb.) ; 
it  cannot  be  doubted,  however,  that  tliis  is  due  to  its  state  of  contniction,  for  in  cutting 
a  Horics  of  raicroscofiic  s^eetions  of  the  anterior  end  of  (be  body  tliere  was  nothin'.» 
to  sni^!iP3t  that  the  proboscis  was  missing,  as  is  so  ofteu  the  case  with  the  Jiritish 
form,  JichiitntB  FaUasii  (Gudrin),  called  "B.  vulgarit"  by  Forbes,  Forbes  &  Goodsir, 
Son,  O.  Schmidt,  and  Hetsger. 

•  "  Von  d«r  VkaUaiger  Expedition,  Briofc  von  K.  t.  WiUemocs-Suhm  an  C.  Tli.  t.  Sicbokl,  vii.,"  itciUchr.  wiaa, 
XooL  Jhad  sx^.  187«,  p.  di. 
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Tlie  (mix  incy'iaws  description  of  this  species  is  that  given  hy  Drasche  *,  who  had  but 
two  specimens  to  work  on,  with  the  result  that  his  observations  are  superficial  and 
limited  to  three  pages.  Of  his  ipeoimeiu  be  noords:  "Betde  Ejcemplarmi  f«lilte  der 
Kopflappen  (KQawl)."  It  may  be  f]iat»  baring  so  little  material,  be.was  misled  by  the 

highly  retracted  state  of  this  orEnsu,  wliich,  po«;scsstTi:>  m  it  tkxis  a  very  powerful 
musculature,  is  very  liable  t«:>  extreme  contraction.  Evoii  allowini^  for  the  contracted 
condition,  this  proboscis  is  a  much  shorter  organ  than  in  MilUurm  £all<utii  or  Thalmaetna 
nepttm,  and  never  assumes  tbe  almost  ribbon-lilm  form  it  presents  in  the  latter 
•pedes. 

At  tbe  base  of  tbe  proboscis-lobe  is  tho  month,  placed  ventrully  (PI.  7.  figs.  1,  2,  m.). 

The  wl»ole  outer  surface  of  the  body  is  densely  papillated  (Pi.  1.  figs.  1,  2,  4),  agreeing 
in  this  respect  witb  other  species  of  £chiurm,,  the  papillae  show  no  very  definite 
airangement,  tbougb  tbey  tend  to  run  in  tmnsyerse  rows  round  tbe  body,  in  vhiob 
direction  also  the  individual  papillae  are  elongated  (PI.  7.  fig.  4). 

As  in  allied  forms,  anteriorly  on  tlic  ventral  surfnce  are  two  recnrved  scim  (PI.  7. 
fii2:.  1,  s.a.).  point)n5»  outwards  and  backwards;  posteriorly  are  the  characteristic  peri-anal 
hooks  (lig.  1,  H.p  ),  wliich  in  this  species  form  but  a  single  cu^et.  Di-ascbe  gives 
tikis  as  one  of  the  three  distiaguisbtng  Ceatoxes  of  the  speoies-^benoe  its  name 
"  unicincim "  or  "  one  girdle.'*  In  speaking  of  this  drdet  of  setflB^  however,  he  says 
it  is  Tiiade  up  of  11  seta^  ;  but  on  cxniainini^  my  material  the  number  seems  to  be  by  no 
means  constant,  varying  indifferently  from  10  to  13  (PI.  7.  figs.  1,  5).  Tbe  space  . 
between  the  two  setae  situated  most  vcntrally  is  always  greater  than  that  between  any 
other  two,  giving  it  the  appearanoe  of  an  inoompleto  ring — ^though  Dnsehe  has  observed 
ttiat  the  rintr  is  complete  ventrally. 

.Tust  Itcliiiid  the  two  nntnrior  hooks,  on  the  ventral  sifb\  it  is  possible  to  see  witb  a 
band-lens  two  pairs  of  minute  pores  among  the  papillu) ;  these  are  the  external  apertures 
oi  the  segmental  organs  or  nephridia.  The  reproductive  products  are  passed  to  the 
ezteriov  tbrongfa  these  porea. 

Referring  to  the  jxipillse,  "Drasolu^  says:  "  Nur  an  eincr  Stelle  etwa  5  mm.  hinter  den 
Paucbborsten,  flndct  sich  ein  5i  mm.  breiter  (Jurtel  von  13  Papillcnkranzeu.  Diese 
i'ajiilh  u  sind  etwas  grosser  als  die  ubrigen  uud  haben  die  Porm  von  auf  die  achmale  Seite 
gestelitcn  Zicgeln." 

So  as  my  speoimens  are  oomoemed  no  such  ttaet  is  disoamible,  thoagh  <m 
submitting  tbe  Wy-wall  to  mtorosa^o  examination  it  is  found  that  in  the  regkm  ni 

tlie  sp^rmcnlnl  organs  the  ordinary  unicollalar  g:lands  occur  along  with  immense 
compound  glands  (which  will  be  more  fully  dealt  with  below).  This  particularly 
glandular  belt  may  correspond  to  the  18  rows  ot  large  papiUm  mentioned  by  Dmsohe 
(PI.  7.  figs.  6,  7,  if.y 

Probably  the  animal  scccetss  a  stibstanee  with  which  it  lines  the  tubes  or  barrows  in 
which  it  lives,  using  the  two  reeurved  anterior  setae  in  climbing  and  its  posterior  circlet 

*  "Uibcr  MDe  Mw  ftUwut-Azt  nu  Japn."  Tafauidliaden  dw  woki^idi-botiiriMilira  Veniu  m  'Vnu. 
'Band  nx.  1&80. 
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■to  hold  itself  in  its  tunnel.  Tlie  setsp  have  a  sitrnificantlv  iibundant  supply  of  p.Tvvr'rfnl 
luusclee  (fig.  12),  and  the  wall  of  the  posterior  end  of  the  body  ia  much  thicker  tlian 
elsewhere,  ou  acc«>unt  of  tlie  uomparatively  disproportionate  development  o£  the  layer  of 
longitudiiml  mmdes  (PI.  7,  fig.  9). 

Setee. — These  agree  on  fhe  whole  nith  Speugel's  description  of  those  in  Eohiura» 
Pailani.  There  is,  however.  i=f>me  slight  dilFerence  ohservfible  between  the  seta'  of  the 
anterior  pair  {PI.  7.  lig.  3)  and  ol  the  posterior  circlet  ;  the  former  are  large  and  very 
markedly  i-ecurved,  while  the  latter  are  smaller  and  tiuer,  with  but  a  slight  curvature. 
Hie  aajbuktr  wtn  project  into  the  body-cavity  very  conspicuously;  and  posMss  numerouB 
itronp  radiating  muscles  (PI.  7.  figs.  5,  12 ;  PI.  10.  fig.  40).  In  minute  structure  each 
seta  presents  a  pointed,  somewhat  flattened  free  end  ;  about  a  third  of  its  length  back 
then^  is  a  circubr  constriction,  after  which  the  seta  widens  out  again  to  iu*  blunt 
extremity,  which  lies  embedded  in  muscle  and  a  protoplasmic  mass  from  which  it 
<HrigiBated,  and  in  which  young  Mtn  can  he  leon.  The  ehitin  of  which  the  hook  is 
composed  exhibits  a  transTene  striation  or  annulution,  less  marked  at  the  pointe<l  end. 
Greeff  says  there  is  a  fine  c«»nal  in  the  substance  of  the  seta  at  the  free  end  running 
a  short  way  back :  this  does  not  appear  to  be  a  canal  but  to  be  due  to  striation,  as  is  so 
Qften  seen  in  the  ordinary  setas  of  Ghaetopoda. 

JBot^f-mtH.—The  body-wall  varien  in  tiiiclcnen  in  diilineat  regiooa,  bdng  thinnest 
where  the  body  is  widest,  and  thickest  at  the  tapering  posterior  extren\ity.  It  is  not 
unlikely  that  this  is  in  part  caused  by  difTerenees  in  the  sUiU:  of  contraction,  but  this 
alone  could  not  account  t'ur  tiie  very  .striking  divergeuee  in  the  proportionate  depths  of 
the  respectiTO  musele^beaths  {c/.  PI.  7.  figs.  6,  8,  9, 10). 

HicfOBcopie  seetiona  of  the  body-waU  serte  to  show  that,  in  general  histological 
structure,  it  is  almost  identical  with  that  of  Echiurm  Pallasii  as  described  by  Greeif  and 
S|>engel.  The  epidermis  is  covered  by  a  well-defined  cuticle,  which  Is  typical  of  the 
wliole  group;  in  microscopic  preparations  this  appears  as  a  sbui-p  dark  hnc  running 
along  tlie  outer  border  of  the  section,  ttterced  by  the  skin-glands;  and  beneath  this 
dearly  marked  hand,  and  abutiang  on  the  eindninal  odii,  a  Taouofatted  hyvt  presents 
itself,  similar  to  that  figurad  by  Jameson*  in  TkakMem»  nepimti  (PI.  7.  figs.  6^  7, 
8,  9,  10). 

The  epidermis  is  composed  of  a  single  layer  of  coiumxiar  cells,  but  it  is  diOicult  to 
distingidah  them  as  such,  for  they  are  much  distorted  by  the  prtisanra  of  the  numerous 
uniodlular  glands  and  dear  cells ;  the  eftulennal  cdls  give  the  i^ppeannoe  of  a  dear 

matrix  in  whicli  these  darkly  staining  bodies  suem  to  l)e  embedded.  The  nuclei  of  the 
epidermal  and  gland-cells  lie  at  their  inner  ends,  and,  as  they  stain  almost  as  strikingly 
as  the  glandular  secretion,  they  form  a  dark  border  iu  i>(jetion  (PL  7.  figs,  G,  7, 8,  9, 10^. 

Oeeasiomally  the  unieellnlar  glands  assume  giant  proportious,  become  filled  with 
naewtioo,  and  might  vdl  be  mistaken  for  compound  glands  (PL  7.  fig.  fi»  (^.u.).  In  the 
d^fessipns  between  the  papillee  there  are  neither  gland-  nor  "  tri^er-cells " ;  these 
latter  arc  seen  scattered  among  the  glandular  tissue^  being  most  notioeable  on  the 
proboscis  (PL  7.  fig.  11). 

•  ''UoDtributWM  to  Utc  Anitomy  and  UwUnlo^'  t>f  I'halaMema  ntptoAi,  Gaertner,"  Zool.  Jahrb.  Bd.  zii.  lbSii9. 
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Thougli  on  thf  wlioir,  :\k  is  seen,  t]i«^  structure  of  the  T)o<ly-\vall  in  tins  Tapanose 
Species  is  largely  identical  with  the  descriptions  given  for  allied  types,  yet  in  one 
important  point  this  Echiurus  differs  from  others  in  the  group,  for  it  possesaes  not  only 
unkwlhilar  ghnds  but  aim  large  oompound  glands.  Tbeae  oocnr  in  immenae  nttmban 
but  are  str7  flv  ^  rnl  in  their  distribution,  bdng MaMotod  to  a  trida  "belt  in  the  anterior 
half  of  th«  animal,  coincident  with  rlif^  pnsi<ion  of  the  s;e;:fmGntal  organs.  They  are  very 
conspicuous,  being  the  most  siguificaut  structures  ia  sections  of  the  body-wall,  whether 
tlMQr  be  taken  in  a  transverse  or  longitudinal  direction.  As  PL  7.  figs.  6,  7  {g.)  show, 
theae  gbiiub  an  flaslc-shaped  bodies,  buill  np  by  ladiallj  gfonped  glaiiA'edls  witb 
delicate  walls ;  the  secretion  (*.)  from  each  component  cell  is  poured  into  the  main  duct, 
which  is  lined  t!in  ctTticlo.  The  nuclei  inc.)  of  the  tjland-cclls  collect  at  the  basal 
ends,  and,  beiug  large,  they  make  a  sharp  outline  of  the  tiask-like  character  of  the  whole 
organ  (PI.  7.  figs.  6,  7).  These  glands  arc  large  and  sink  far  down  into  the  cutis  (or 
eonneotivfr'tiflaae  strata)  (^^.),  ooeaabnany  ooming  into  oontaet  with  the  outer  oiveular 
unscle-sheath  {m.c).  Invariably  the  ducts  of  these  glands  discharge  on  the  summit  of 
a  papilla;  and,  seein:;  they  are  found  in  no  other  ])ortion  of  the  skin  except  near  the 
segmental  organs,  it  is  not  improbable  that  tiieir  secretion  has  some  function  to  perform 
in  connection  with  the  ripe  eggs,  wbich  pass  out  by  the  segmental  organs.  Or,  again, 
the  Bsomtimi  maj  be  used  to  farm  a  lining  to  the  burrows  and  tnnads  in  whioh  the 
oreatutes  pass  their  lives.  This  can  only  be  decided  by  carefully  watching  living 
specimens.  Sections  of  the  body-wall  of  E.  Pallasii,  specimens  of  which  came  from 
St.  Andrews,  showed  however,  in  the  region  of  the  segmeatal  organs,  where  the 
compound  glftuds  are  located  in  R  wuDuieAM,  only  nuicellnlar  ghmds.  They  were 
MHnDar  to  those  in  other  parts  of  the  body,  bdng  mnoh  modified,  as  Spengel  noted,  and 
having  each  a  long  tapering  neck,  attached  to  an  expanded  body  embedded  in  the  oatia; 
on  the  proboscis  tliev  were  Isri^er  tliaa  elsewhere,  but  in  no  region  vren  there  any 
compound  glands  such  as  occur  in  this  Japans  species. 

The  cutis  is  beneath  the  epidermis ;  it  consists  of  oonneotiTe>tissue  hnndiing  osUa, 
with  nuclei  scattered  irregohurly  tiiroughout.  As  in  all  the  otlur  layers  of  the  body* 
wall,  no  hlood-capillarios  can  be  detected  (PI.  7.  figs.  6,  7,  8,  9, 10,  t.c). 

The  musclc-shcath  comes  next;  the  outermost  layer  is  made  np  of  circularly  arranged 
tibnj-s;  below  this  is  a  band  of  longitudinal  muscles,  followed  uu  lite  inner  side  by 
another  luyer  of  dtoalar  muscles,  showing,  however,  a  slight  obliquity  as  compared  wi^ 
the  outer  circalar  bryer  (me,). 

Sections  cut  in  different  parts  of  the  body  show  all  these  parts  in  very  varying 
proportion.  Median  seetions  evhibit  but  feeble  iiapillation,  and  the  unicellular  srlanda 
are  more  scattered,  while  tlie  large  compound  glands  are  ubsuut  altogether;  the  cutis 
and  muscle  axe  also  proportionately  reduced  (PI.  7.  fig.  8).  A  great  difference  is 
otMCffvable  in  seetions  taken  tiironi^  the  thickened  wall  of  the  posterior  end  (figs.  9, 10)^ 
the  immense  increase  in  depth  being  mainly  due  to  a  development  of  longitudinal 
muscles;  the  papHlfP  are  striking,  but  possess  no  compound  E^lands. 

It  is  difficult  to  discover  how  far  the  epidermis  of  the  body-wall  extends  at  the 
poatnrior  extrMnity  of  this  womit  lor  there  u  no  definite  line  of  demarcation  dunring 
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Irhere  the  epiihelium  lining  the  alimentarv  canul  takes  the  place  of  the  hoiy  intO£»uinent. 
A  i[)PculLar  tissue  is  present  wilhiii  the  nnal  spliirictf»r.  continuing  forward  some  distance 
bevond  the  openings  of  the  anal  vesicles ;  it  is  suf^gestive  of  being  the  glandular 
epidenniat  iiMidifi«d  m  a  retult  of  itt  morphol<^eaIly  intenml  poaititm.  Its  probable 
aigoifloBiioe  and  TcUtiona  will  h%  consideied  mmre  fully  in  connection  witli  the  asad 
▼esicles. 

In  sections  of  the  body-wall,  and  more  pftrtteularly  in  thv  region  of  the  proboscis, 
there  are  present  in  the  epidermis  groups  of  sensory  cellB,  similar  to  those  figured  hy 
Jsmewm  in  his  paper  on  Tkaiuaema  nepltmi.  Ea^  oeO  poaeesaes  a  projecting  procew 
or  hair,  wbioh,  piennng  the  odtiole^  forms  a  trigjuer^ilike  organ  (Fl.  7.  flg.  lltM,);  I  was 
unable  to  trace  any  coQueotion  between  th^  cells  and  nerre-branohes  from  the  lateral 
trunks  in  thp  proboscis.  The  occurrence  of  such  stniefnres  as  these  sensory  cells  would 
appear  to  be  exceptional  from  what  Spengel  says  in  the  account  he  gives  of  his  investiga* 
tions  on  JKbUvrw  Palladii  **Beim  Jftrftjanw  babe  ieh  wed«  bsw^jUdie  Cilien  noeh 
Starre  Haare  an  Eikennw  Termoeht.''  The  only  organs  of  a  sansoiy  nataie  'whieh  he 
finds  are  those  to  which  he  applit-s  the  term  "  becherformige  Sinnesorgane,"  comparable 
with  those  mentioned  by  Eistp*  m  occnrrin™  in  the  CapitelUden.  In  Sipttnerdm 
Andrew t  found  between  tlie  gland-ceils  occasional  "  Nervendorgane,"  particularly  on 
the  proboscis,  but  also  irregularly  distribated  over  the  bodf  .  Eisig  oondndes  that  what 
AndrMe  eaUs  "  Seitenorgane  "  are  in  reality      same  thing  as  his  "  Beeherorgane." 

Jlinit'utartj  Canal. — The  alimentary'  cnnal  is  relatively  very  1' nir.  nbout  60  om.;  it 
forms  many  cjiiis,  which  arc  arran'^'od  for  the  most  part  quite  irregularly;  yet  I  find 
that  some  of  the  individual  loops  are  constant  in  occurrence  and  disposition,  in  all 
oases  the  mouth  leads  into  a  straight  bttocal  carity,  which  is  fixed  to  the  body>wall  by 
ladial  and  dorsal  mesenteric  stnuuls.  Histologically  f  liis  f  nvct  ihows  a  cilnted  glandular 
ppitlieliurn  wliich  is  thrown  into  f'ohls,  continuous  with  those  on  the  pro.^to-nium.  At 
tirst  the  outer  layer  of  longitudinal  nnisele  is  very  inconspieuons  (I'l.  8.  figs.  13.  13  a), 
but  it  gradually  becomes  more  pronounced  (PI.  8.  tigs.  1-4,  lAa,  m.L).  Beyond  the 
region  ot  radial  mesenteries  the  tube  becomes  narrower  and  fakes  an  uninterru{it4id 
haelcward  course  for  about  an  inch  ;  in  Echiurus  Pallasii  and  Thalasaema  ncptuni  this 
resjion  is  thrown  into  a  double  loop.  As  before,  its  lining  is  glandular,  hut  the  walls 
have  become  much  more  muscular ;  at  this  point  there  is  always  a  little  kuut  o£  'I  to  5 
close  coils  (PI.  7«  tig.  5,  cr.),  in  which  the  muscular  elements  arc  greatly  reduced  and 
Ae  glandular  nature  of  the  epithelium  is  intenmfied,  the  foldtnga  at  the  same  time 
hecmning  deeper.  From  the  nature  of  this  coiled  portion  I  judge  it  to  be  distensible,  so 
it  may  function  m  n  crop  fPl  8.  fig.  15).  Beyond  it,  the  alimentary  canal  decreases 
still  more  in  calibre,  and  runs  almost  straight  to  the  posterior  end  of  the  body-carity ; 
its  walls  are  immensely  thick,  owing  to  the  remarkable  development  of  circular  muscle, 

*  H.  Eisig :  "  Die  Sntenoipuie  and  beebcrfonDigen  OfBioci  der  ClBpitcllidMi,'*  MHtlicttiuiffm  biu  Urn  XwAog, 
station  tn  Neapel,  Bd.  i.  p.  278. 
t  J.  Andnw :  "  JBeitnge  sur  Anatomw  o.  HuKilofie  det  SipmnctUtu  nudu*,  L.'  in  2wtMli.  vJm.  Zool.  fid.  xsiri. 

pp.  aoiraes,  tau.  is  ■.  i8  (mi). 
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while  the  longitudinal  fibres  are  almost  nantiug;  the  cpiUielium  is  cort'eeporKUagljf 
reduced  mi  u  devoid  of  glands  (Fl.  8.  fig.  16).  This  nanovr,  muscular,  non^glaodular 
pert  ii  pvobaUy  to  be  looked  upon  m  a  ginard,  folknring  as  *it  doM  immediately  vpm 

the  crop-like  region.  Jameson  desoribes  the  "  crop  "  in  2%«faMMMM  H^^miU  as  opming. 
behind  the  pizzard  though  it  is  diflRciilt  to  sec  what  its  iisp  couW  ho  in  fiuch  a  position, 
for  the  crop  is  essentially  a  glandular  distensible  part  in  which  food  oullects  b^ore  it 
can  enter  the  narrow  muscular  gizzard,  wheie  it  is  erusbed  ^vjow  to  its  passage  into 
tbe  delicate  intestine.  I  Jind  the  etlia  in  some  qpeoimeoe  «ctend  liaolc  as  far  as  the 
beginning  of  the  intestine,  though  this  is  apparently  an  individual  variation. 

At  the  posterior  end  of  tlio  body  this  narrow  ^^ixzard,  which  extends  for  nearly  j  cm., 
mdens  out  into  tlie  thin-wallad  iuteiitiae,  and  at  tbe  same  time  it  turns  forwards, 
beooming  a  vmtahle  tangle  of  oouplicated  coils  and  loops ;  meseatene  sliands  reappear 
9t  this  point  which  attach  the  ooib,  irregnlarly ,  to  the  body^-walL  The  beginning  fA  the 
intestine  proper  is  maitod  by  the  appearance  of  the  ciliated  groove  on  the  ventral  side^ 
which  2  6  cai.  further  on  gives  place  to  tlio  collateraJ  intestine  (or  siphon),  at  a  point 
about  12*6  cm.  from  the  mouth.  The  iate^itiue  continues  as  far  as  the  rectum  (or  large 
intfistme);  its  walls  a«e  Tety  delicate,  possessing  very  few  fibrous  ekmniisi  its 
tliellum  is  gbAdular  and  is  raised  into  long  slender  villi  ffl.  8.  figs.  17, 17  a):  alMve 
the  ciliated  groove  and  collateral  intestine  run!;  a  band  of  longitudinal  muscle  (PI.  8. 
figs.  17,  21(?,  21  b,  m.l.),  irhich  is  continued  on  the  nvtnm  (PI.  8.  fig.  18,  «»./.).  In  all 
the  specimens  I  examined,  the  origin  and  end  of  the  collateral  intestine  are  clear  and 
unmistskable,  though  Drssdhe  says  he  was  unable  to  find  the  openings.  At  its  mrigin 
(fig.  19)»  the  transition  from  the  oiUated  groove  to  tho  accessory  intestine  is  very  abrupt, 
the  latter  standing  up  from  the  alimentary  canal  with  a  somewhat  dilated  and  swollen 
end.  rostcriorly  it  {lasses  over  graditally  into  tho  ciliated  groove,  ending  witliout  a 
dilatation,  about  10  etu.  from  the  anus  (fig.  20).  On  opening  the  nlitnuutmy  canal  at 
these  points,  and  pinning  back  the  walls  so  as  to  expose  the  interior,  the  aperture  leading 
from  the  collateral  intestine  into  tbe  alimentary  eanal  ii  plainly  visible  under  a 
dissecting  microscope  (PI.  8.  fig.  21,  o.).  Beneath  the  collateral  intestine  there  is  a 
filinllow  groove  which  Jameson  has  called  the  "secondary  ciliated  groove"  (fig.  21). 
The  collateral  intestine  lia«  ]'i>ceived  various  names:  it  is  sometimes  refeiTed  to  as  the 
siphon,  or  accessory  intestine ;  Spengel  calls  it  the  *-  Nebendarm,"  while  Greeff  mistook 
it  for  a  bloodovessel  and  speaks  of  it  as  the  '*  Barmvene." 

The  rectum  (PI.  7.  fig.  6;  PI.  10.  fig.  33,  r)  is  a  .striuL'ht,  wid.  ,  thick-wallcd  tube, 
pr(>cci^ding  fmm  the  anus  along  the  Iti  t  .side  of  the  nerve-cord  lu?  far  as  tlie  segnienLal 
organs  i  it  is  held  iu  place  by  a  row  ol  ir.<>M>utei'ic  liiatueuts  inserted  exactly  op2)osite  the 
longitudinal  muscle,  i  e.  inserted  on  the  dorsal  side.  At  its  anterior  limit,  where  it 
passes  into  the  intt.Htioe,  there  is  a  marked  constriction,  though  no  sphincter  muscle  can 
be  seen  rm  tni(TOf;co]iic  investigation.  Therf  are  two  endoparasites  in  tliis  rectal  tract — 
n  prohabl  v  new  xpeeies  ol  the  Infusoriau  Trichodina,  and  a  Copepod,  which  i«  evidently 
au  entirely  unknown  form*. 

*  TliH  wu  fisnfliBcd  bj  Or.  G.  &  Bi«djr,  ¥JiA^  to  vhMt  nbo  ^cdmu  ««»  milHMjtted. 
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On  comparing  the  aHmftntary  eannl  of  allied  animals,  as  described  by  varioiis  autli'>rM, 
with  this  species,  I  find  the  port  anterior  to  the  intestine  has  been  divided  up  miu 
nttmeraui  dtttanot  red^iu.  ^taolt  oMb  it  simply  "  intastin  boooal,"  but  Speagel  say* 
it  ocmpriM*  a  phaiyux,  (M(qplM$t^  Jameaim  finds  the  (Mophagus  of  JIbiUiinii* 

eqtialg  the  CBBOphogus  and  gizzard  of  Thalasaema.  Greoff  does  not  mention  the  crop,  but 
in  other  respects  his  dcsoripfion  fj£»rpes  with  that  of  SpengoL  In  this  Japanese  form  I 
ean  divide  the  alimentary  eatial  only  into  those  areas  mentioned  already,  i.e. 

i.  The  boooel  sac  (or  pharynx),  on  the  fint  portioa  of  which  aio  the  ladwl  mesenteries. 

ii.  The  ooQed  pert  (or  crop). 

■  iO.  ^Ihe  narrow  straight  part  (or  ^zzard). 
iv.  The  intestine,  l)parins;  the  ciliated  groove  and  collateral  intestine. 
T.  The  rectum  or  largo  intestine,  hxed  to  the  le£t  side  of  the  uerve^iovd  and  ending 
at  the  anus. 

Figs.  ld-18k  Plate  fi*  ave  diagrainiiiatio  repnsentatifaiis  of  tmosverse  seotioiis  thcoiigh 
these  various  regions,  showing  the  oompantire  devetopment  of  the  mosoidar  hyen  and 

glandulnr  epithelinm. 

Blood- Vascular  Syaletn. — AU  the  species  of  the  genus  Echim'tu  hitherto  investigated 
possess  a  vefjr  ohacaeteristio  blood-vasonlsr  system.  K  PtMaaUt  aocording  to  Qreeffr  has 
two  main  Tessds— a  dofMd  and  a  Tentml — uid    heide  Gefasse  rerl&ngen  sioh  bis  in 

den  Rilssel,  das  Buckenfass  einfach  und  in  der  llQckcnwandung  des  RQssels  des 
Riis-«!clartprip  der  mittleren  Langsrichtung  folgeud  das  Baucligotuss  in  zwei  Aesten,  die  in 
den  SeitenranUem  unter  Eutsendung  zahlreicher  verlaufen."  In  the  proboscis  he  finds 
an  open  communication  between  the  blood  system  and  the  body-cavity ;  anteriorly  the 
(knsal  tressel  awelk  out  as  a  oontiactile  heart,  while  the  Tentral  Tcssd  rans  to  the  hinder 
end  of  the  body,  bound  to  the  ventral  surface  of  the  alimentary  canal,  as  the  "  Bannvene.'* 
8peD!?el,  in  workin?  on  the  ?arao  species,  gives  a  very  simihir  account  of  its  vascular 
system,  though  he  denies  tlie  existence  of  a  communication  between  the  vessels  and  tbo 
body-cavity,  and  does  not  giro  soy  support  to  the  statement  that  a  pnlaatile  lieart  is 
present  donally.  The  yeasel  which  Oreeff  refers  to  as  the  "  Darmvene**  as  Spengel 
shows,  the  "  Xehenulann,"  or  collateral  intestine.  H.  Ptiff'ui/',  then,  accordint^  to  Spenijel 
and  "Rictscli  •,  lias  a  ventral  vessel  running  the  whole  length  of  the  body  aiwve  the  nerve- 
cord,  connected  anteriorly  by  a  loop  with  a  short  vessel  on  tbo  dorsal  surface  of  the 
pharynx  and  aesopbagus :  theee  vessels  are  found  in  the  proboscis.  Jameson  gives  a 
similar  arnuigement  for  Thalaasema  neptuni\  and  Shipley  fsays:  "A  dosed  vasoalar 
system  exists  in  Ecliiurids,  consisfintr  of  a  contraotile  dorsal  vessel  running  along  the 
dorsal  surfat-e  of  tlie  anterior  end  of  the  alimentary  ennal,  and  continued  along  the 
axis  of  the  proboscis.  At  tiie  tip  of  (lie  prolioscis  it  bifurcates  and  each  branch  descends 
along  the  edge  until  it  reaches  ibe  base,  where,  having  encircled  the  oesophagus,  the 
two  unite,  and  are  continued  as  the  ventral  vessel  which  runs  along  the  dorsal  snrfsoe 
of  the  nerv»eord,  and  e?  entually  ends  blindly.  There  is  also  a  vessel  which  passes  iron 
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%he  ventral  vessel  and  eucircles  the,  intestine,  opentn?*  into  the  posterior  end  of  the 
donal  veaseL  la  Echiurut  this  same  vessel  encircles  a  stout  muscle  which,  runs  from 
ihe  baw  <rf  one  of  the  Tentnl  Iwistlfls  to  the  other." 

On  exaiDinini^'  Echiurm  unicinctM,  howerer,  no  tniDe  of  a  doaed  systeni  of  blood- 
vessels could  1 1  f  HiTi  l  Mauy  individuals  were  very  frirrfnlly  opened,  but  alwny':  with 
the  same  negative  result,,  tliere  being  no  dorsal  nor  ventral  vessel  witli  their  couuecting 
loc^  or  **  muscle-ring  "  (I'l.  7.  tigs.  5, 12).  Miorosoopic  preparations  t^erved  but  tu  verify 
thb  ohMrvatfam ;  no  Tenet  eiditta  in  relation  to  Hie  nerwondt  m  is  aeen  in  seetion* 
of  the  entire  vona  and  in  those  of  the  nerve-cord  alone  (ft  9.  figs.  22,  23,  2 1',  25). 
If  the  loop  connectinj?  the  dorsal  and  ventral  vessels  were  present,  enclreling  as  it  does 
in  other  species  the  muscle  running  between  the  basal  ends  of  the  two  anterior  hooks,  it 
would  appear  in  the  section  of  the  entire  worm  in  that  region  (PI.  9.  fig.  22,  m.b.), 
dmwn  with  the  **  oamera  Ineida."  In  similar  seetions  taken  thfongh  specimeas  of 
St^dwnm  I*alla«U  and  ' '  vr  .a  neptum  the  blood-vessels  were  unmista1<ably  prcseint» 
cut  across  at  various  anirlcs.  Fearing  my  methods  mi<rht  he  at  fault,  1  applied  them 
to  preserved  uiiiterial  of  I^hiurm  Pallaaii  and  Thaimsema  tteptuni ;  both  in  dissections 
and  microscopic  preparations  the  vessels  occur  as  Spengel  and  Jameson  describe,  being 
quite  clear  and  distinct  In  sectiomi  of  the  pcoboscis  in  these  two  allied  forms,  the 
median  and  lateral  vessels  are  seen  at  once;  but  sections  in  this  region  of  Echiuntt 
uniciiicius  are  very  different:  there  are  no  definite  vessels  present,  but  irregular  sinuses, 
whicti  appear  to  be  in  two  aeries — oouceivably  an  efferent  aud  an  atferent  system. 
The  ventral  sinuses  are  ekoogated  traosTBinely  (PI.  9.  fig.  20,  «.v.),  and  are  rather 
nndefincd,  with  thin  waUs  which  are  aearoely  disoemible.  The  upper  atnuses,  elongated 
in  the  opposite  direction,  are  less  irregular,  with  more  definite  walb  (fig.  26,  8.d.). 
In  tracing  the  series  of  sections  with  great  care  from  the  anterior  Hxtremity  of  tlie 
proboscis  to  its  union  with  the  body,  it  is  seen  that  gradually'  tbe  sinuses  widen  out, 
forming  large  caTLtisB  (PI.  9.  fig.  21),  which  eventually  run  toigetiier  in  the  mouth-region 
and  then  merge  into  tbe  bodyooavity.  Ova  and  ooBkmic  coipusdes  an  found  in  aU  these 
sinuses  (o.c),  even  at  tbe  tip  of  the  proboscis.  This  is  conclusive  evidenoe,  esfabUsbing 
the  fat't  tliHt  these  sinuses  are  but  forward  extensions  of  the  coelom. 

These  6iuubes  arc  in  all  probabihty  lai-gely  connected  with  the  protrusion  of  tlie 
probaaoiB,  fnnotiouing  much  the  same  way  as  the  Uood-sinases  in  the  foot  of  the 
LamdIibmachiB,  where  tbe  muscular  foot  is  protroded  by  an  injection  of  blood  into  its 
substance. 

Drasche,  in  speaking  of  this  species,  says  :  "  Trotz  sorgfiiltiger  Unter8uchun|p  beider 
Bxemplare  gelaug  es  mir  leider  uicht,  die  Uefiissschliuge  auizuhuden." 

Tbe  fact  ^t  Biasche  failed  to  detect  the  Tascular  loop  in  his  two  spednens  supports 
my  observations,  wbieb  have  tbe  advantage  ot  having  bc«a  made  on  many  individuids. 

Nervous  System. — The  nervous  system  is  arranged  in  a  manner  essentially  characteristic 
of  all  Jblchiurids.  There  is  a  single  ventral  nerve-cord,  exlendin;^  from  mouth  to  anus 
(PI.  7.  ligs.  5, 12,  /{.) ;  it  is  fixed  to  the  ventral  surtace  of  the  body-wall  by  its  lateral 
biuicbes,  wbieb  for  a  short  distance  arc  quite  fre(^  then  they  penetiateinto  the  tissue  of 
ihe  body-wall,  nnminip  parallel  with  tbe  circuhur  muaoles  (PL  9.  fig.  27).  Tliese  lateitd 
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nerves  do  not  originate  accurately  opposite  one  another ;  they  spring  from  the  ventral 
region  of  the  main  cord,  and  are  composed  only  of  nerve-flbres.  Spengel  found  in 
Eckiurut  jPalUmi  that  these  lateral  nerves  form  definite  rings  or  oomtniMures  in  the  body- 
wd],  nervei  frooi  opfodte  sidM  meet  in  tlio  middle  doeml  line— their  eonme  betng, 
afleaffding  to  liim,  diveotly  under  the  town  of  papHte.  In  SMura*  nieittettu  tbm  nerre* 
cord  is  hold  in  place  by  its  side  branches,  there  being  no  connective-tissue  attachment,  such 
as  is  found  in  other  forms.  Rictsch.in  describing  the  nervous  system  of  Bonellia  minor, 
remarlcs:  "  JiB  syst^me  nerveux  se  compose  du  cordon  ventral  ddpourvu  de  renflements 
gangliouferei^  et  Axtf  wax  t^gmuenU  par  un  mdeenttee."  Though  it  doee  not  agree  with 
this  fonn  ct  attnehment,  yet  it  is  not  seated  diieotlj  on  the  body^^wall  as  in  2%«f«iMNt« 
nepluni,  of  which  Rietscb  obser^'es :  "  Ce  tronc  nerveux  n'pst  pus,  commc  chez  la 
jBo«W/w,  reli6  aux  t<^2riimont*i  par  un  mescntfere;  il  repow  dir.'ctcrauQt  sur  la  musculo- 
ture."  The  cord  is,  in  MoUmnus  unicinctm,  free  from  liie  body-wall,  except  in  so  far  as 
its  fine  lateral  hiaadiei  fix  it  in  poaition,  by  becoming  embedded  in  the  mveculature. 

Owing  to  the  contraction  of  the  body-wall,  the  central  nerreK)ord  in  these  preserved 
specimens  is  thrown  into  wavy  folds  (PI.  7.  tigs.  5,  12 ;  PI.  9.  fi|?.  27,  «.)  ;  this  cruulition 
makes  it  easy  to  see  tliat  the  cord  is  free  of  the  body-wall  but  for  the  attachment  of 
the  nerve-branches. 

Aoterioriy  the  cord  bifuToates  (H.  7.  fig.  12  i  Fl.  9.  figs.  28^  M,  27) :  the  two  Umbi, 
passing  round  the  bneoal  oavity,  enter  the  Sttbatanoe  of  the  proboscis,  at  the  tip 

of  which  they  mept.  thus  forming  a  true  circnm-rnsopliagcal  t'wj:.  Tii  forms  stidi  as 
E.  PaHftftif.  or  Jiaiu'Uui.  whcrf  the  proboscis  is  a  very  extensive  organ,  this  nerve-loop 
is  necessarily  much  elongated.  But  in  the  species  under  consideration,  the  proboHcis 
being  scaiceiy more  than  a  piost(»nial  lobe,  the  nerre^ring  is  almostas  oompaot  as  in  the 
£arthwonn  (Fl.  9.  fig.  27). 

Similarly,  at  the  posterior  end  tlie  cnrtl  splits  into  equal  halves  ;  and  these  enter  into 
close  relation  with  tlie  wall  of  the  rectum.  It  i.s  not  easy  1o  follou  tliese  two  branches, 
but  they  apparently  divide  up  into  hoer  ramilicatious  wiiiob  supply  Ikie  muscles  of  the 
anal  drdet  of  settt. 

There  Ate  no  ganglia  in  the  ventral  cord. 

The  outline  of  the  con!  in  tranf?ver<:e  section  (Pi.  9.  fii;.  2S)  is  seen  to  1)c  rather  flattened 
dorso-renltfillT,  and  is  not  circular  as  in  Echiurua  Fallasii  {vide  Greed,  Spengel).  Tiio 
cord  has  a  coating  of  nerve-cells  (c),  most  marked  dorso  laterally — ventrally  the  cellular 
dements  are  fewer  nnd  more  eoattered.  These  nerreKwUs  -nury  much  in  sise;  they 
enclose  a  cofitral  mas8»  made  up  of  ramifying  nerve-ftbres  (/.».),  the  miijority  of  which 
run  longitudinally  as  is  seen  in  longitudinal  sections  (PI.  9.  fig.  30,  /«.).  Many  of 
the  fibres  constituting  tliis  central  librous  mass  are  not  nervous,  but  are  inward 
extensions  of  the  protective  conucctive-tiissuc  sheath  whieh  covers  the  cord.  The  nuclei 
which  lie  scattered  throughout  this  fibrous  aren  may  bebng  to  these  oonnective-tissue 
dements,  or  to  the  nerve-fibres,  but  from  the  preserved  material  it  is  impossible  to  form 
a  conclusive  opinion  on  this  point.  Tn  this  outer  sheath,  the  longitutlinal  muscles  arc 
much  hs^  conspicuous  than  in  similar  sections  of  the  nerve-cord  of  JSchiurus  l*allasii, 
or  of  Lumbricua  (PI.  9.  figs.  31,  32,  */*.). 
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KunniDg  through  the  dorsal  region  of  the  cord,  fmhedded  in  the  cellular  coat,  is  a 
structure  which  Grecff  refers  to  as  the  "central  canal,"  in  spite  of  its  excentrio 
pontion  (PI.  9.  ligk  2R,  32,  c.n.).  Spengcl  calk  it  the  **  Ndanlkftn&le,*'  and  say* :  "Ein 
OeljOde  problematisolier  Natur  nSmltch  eioen  Iftngakanal,  der  dicht  unter  der  dormlen 
Mittellinie  verliiuft,"  hut  how  ftr  it  runs  he  is  not  able  to  say.  Greeff,  however,  observes 
of  it  :  "Bicser  K»mnl  abcr  communicirt  mif  der  Leihp<!hohlo,  i^t  cin  Theil  dorsolhcn,  der 
zuuiichst  au8  dem,  wio  wir  oben  gesehcu  haben,  mit  dera  Ulutgefass-systeni  in  directer 
Yerbindung  stebenden  Kanalsysteme  dei  Bnaseb  herTOcmgehen  sebeint.'* 

In  all  my  pt^rationa,  bowttver,  this  "  canal "  baa  &  similar  atructttra  aad  oonllgum' 
tion  to  the  so-<»Ued  "giant  ftbreM  "  of  the  Earthworm.  I  have  in  PI.  9.  figs.  31,  32,  made 
comparative  drawinj^s  of  the  dorsal  region  of  the  norvc-cord  of  Lumbricua  and  of  Erhiurutt 
uniciuctua,  both  preserved  and  stained  in  the  same  way  (Ehrlich's  luematuxylin  and  eosiu 
or  orauge  gave  the  moat  satiafaetory  reralts).  Though  Zm^Mwa  boa  three  aach 
afanioturea  and  SeiUmmi  but  one,  the  identity  ia  very  atxiking.  The  aame  reagenta,  vaed 
on  the  nerve-cord  of  Echiurtta  PaUai^ii.  i;ave  results  as  in  the  two  former  cases.  In  the 
Earthworm,  however,  it  was  possible  to  trace  the  connection  between  the  ganglion-cells 
and  the  "  giant  tibres,  '*  being  much  more  diiUcult  to  find  with  the  central  Bbre"  than 
•with  the  latenl  aoea.  Partly  I  oould  trace  die  conneotioii  in  Beki»ru%  miemetiu,  though 
not  in  such  a  way  aa  te  reader  the  fiMt  beyond  diapnte. 

Jnal  Femcles. — Situated  ut  the  posterior  end  of  the  body-cavity  is  a  pair  of  very 
oliaracten«;tic  organs,  generally  known  as  the  "  anal  rendes,"  though  they  are  oooaaionally 
preferred  to  as  the  "posterior  uepliridia." 

In  general  form  and  hiatcdogieal  atruetare,  these  veaiclea  ahow  almost  complete 
■agreenieat  with  those  of  ^kiut^tu  PalUtsii  as  described  by  Spengel.  The  observationa 
were  carried  out  with  difflfnUy  ouitiL:  to  tlie  highly-contracted  condition  of  the  vesicles. 
Drasche  evidently  met  with  tiic  sume  obstnch*,  for  thf  only  niontion  he  makes  of  these 
organs  is  that  "  in  beidcn  Exemplaren  von  braimer  i'arb<i,  liessen  wegen  ihrc» 
macerirten  Zuatandea  nnr  schleeht  die  Wimpertrichter  erkenn<m.**  However,  in  toy 
apecimens  the  filiated  funnels  are  quite  recognizable,  ev«i  ia  a  piece  of  a  contracted 
vesicle,  which  wa';  very  sli;^htly  j-t-iinod  with  alum-carmine  and  then  clarified  ia  oil  of 
clovpi?.  Under  the  microscope  tliis  prejiaration  Imd  the  appcaranw  of  ;i  mass  of 
liiverLicula,  composed  of  very  delicate  tissue;  ilie  ciliated  funnels  (i'l.  10  li-.'.  33,/".), 
which  took  the  stain  rather  more  deeply  than  the  surrouadiog  tissue,  were  {jlatnly  observ- 
able among  the  diverticula  (</.).  Under  n  hii^her  magnilic:itioa  the  component  cells  could 
be  made  out :  those  forming  th<>  divert  icuhi  possess  vpiy  little  protoplasmic  contents,  the 
nucleus  lying appai-ently  in  a  vacuole  (tig.  yi,  d.  &  nu. ) ;  htii  the  eells  tonuinir  the  funnels 
contain  much  granular  prntopk^im  very  sligliily  vacuolated,  and  nuclei  which 

stahi  darkly  {ejo.  ft  /.). 

Among  the  numerous  specimens  I  eaEamined»  occasionally  there  occurred  vesicles  not 
wholly  conti-iu  ied  ;  and  such  a  piece  of  iinoontraeted  m;it<  iial,  treated  with  the  Kanie 
reagents  as  before,  shows  the  vesicle-wall  smooth  and  unfolded,  as  in  lig.  35.   I'he  wall 

•  Cf.  FriedUncter:  "BntrHfe  nir  Eautaii  dM  CtaitrdBwvcmjttem  vra  LnutiMau^  ZtitMhr.  f.  wim.  7mA, 
M.  xirii.  ItMtb. 
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is  very  delicate,  consisting  of  an  epithelium  of  flattened  cells  {ep.),  through  which  rua 
interlaciiit:  musch'-fibres  {f.m  ),  forminpr  an  irn-tjular  network.  The  nticloi  of  thcso  cells 
are  large  and  conspicuous,  while  the  cell  boundaries  are  quite  distinct,  though  Spcngcl 
says  ia  Eehiwrut  PoUmH  thejr  am  usually  indiscernible.  He  also  denies  the  existence  of 
«  vp&ati  qnitem  of  blood^veacek  which,  accordmg  to  Greeff,  run  in  the  Teaid.e'wall — 
in  my  preparations  I  see  nothing  to  sugi^'cst  that  such  a  system  of  canab  is  present. 
Grceff  also  saT^i :  "  die  Tntienflache  d<-r  Analkiomeu  ist  mit  wimpemden  CUien  besetst " ; 
this  is  certainly  not  true  of  Echiurttt  tinicinctm. 

Standuig  out  from  the  vesicle-iraU  are  many  ciliated  funnels  (PL  10.  fig.  35,  /.), 
on  the  structure  of  which  I  have  nothing  new  to  add. 

The  vesicles  are  held  in  p{^ition  by  fine  muscular  fibres  which  attach  them  at  various 
points  to  the  body-wall,  hut  apart  from  this  they  float  frrely  in  the  bodv-ivivity  beyond 
their  point  of  union  with  the  rectum.  PI.  10.  fig.  86  shows  a  transverse  section  of  the 
hody  at  a  point  where  the  Tesides  open — ^ventro-Iaterally — ^into  the  rectum,  each  tbix>ugh 
a  strikingly  small  aperture  (o',  ^) :  but  aooordiDg  to  some  authors  it  is  doubtful  if  this 
should  be  looked  upon  as  being  a  true  part  of  the  alimentary  canal,  or  if  it  is  not  rather 
an  invatrinntpd  portiun  of  tbe  t>pi(lfrmis.  There  is,  beneath  the  anal  e[)itlielium  in  thus 
region,  a  belt  of  [)eculiar  tissue  which,  in  this  .s])ecies,  extends  forwards  beyond  the 
ti|ieniugs  of  the  anal  vesicles;  it  has  been  thought  to  be  modified  glandular  tissm 
belonging  to  the  epidermis,  in  which  case  the  vesicles  ia  JSbAianw  ttniciftctut  would  open 
on  the  external  siirfnce  which  luu;  lieconie  secondarily  iateimul.  This  qpedal  tksue  has 
been  described  by  Spengel  as  "  glandular"  ;  in  all  my  preparations,  however,  it  appears 
to  be  a  highly  vacuolated  conneubive  tissue,  diil'ering  from  the  ordinary  connective  tuisue 
only  in  possessing  fswer  fibrous  elementaand  fewer  nuold  (H.  10.  fig.  37,  i.p. ;  t.a.) ;  the 
striking  feature  connected  with  this  tissue  is  the  abruptuMs  with  which  it  passes  over 
into  the  typical  connective  tissue  (/.«.),  as  is  seen  In  fig.  87i  where  both  types  occur  side 
by  side  in  one  fold  of  the  rectum-wall.  The  epithelium  covering  these  different  tissues 
is  the  same,  possessing,  in  both  cases,  au  abundant  supply  of  unicellular  glands,  whose 
nvclm  are  sitimted  at  tiie  bas^  ends  of  the  cells ;  many  of  these  glaad'Oelia  sink  down 
into  ihe  tisane  beneath,  where  they  are  sem  cut  aeross  in  all  positions.  Apart  foom 
these  glandular  elements  belonging  to  the  cpitlielium,  this  special  tissue  gives  no  evidence 
in  support  of  the  view  that  it  is  "  u'lundular."  What  is  its  real  significance  is  a 
physiological  problem  which  must  be  worked  out  on  fresh  or  living  material  betbre  it  can 
be  settied  satis^toriiy.  It  is,  however,  probable  that  this  animal  pevforms  tame  kind  of 
anal  respirfttion,  and  that  this  area  of  vacuolated  tissue  is  connected  with  the  intake 
of  fresh  son-water,  bocotniiig  alternately  tuiL-'id  and  flaccid.  The  significantly  large 
5upply  of  radiating  musclc-s  on  the  rei«tnm  ne.n-  the  anus  also  sujjirests  a  suction  action, 
Kuch  as  takes  place  in  the  rectum  ol  a  lloluthurian,  where  there  occurs  a  similar  series 
of  muscles.  In  the  straight  posterior  or  rectal  portion  of  the  alimentajry  canal  of 
Sehitum  wricuieftu  (FL  7.  fig.  5,  r.)  one  finds  two  puasites— 2V»eAotfMa  and  a  Gopepod, 
and  of  these  I  hope  later  on  to  write  a  separate  aCw-ount.  In  all  prolxibility  they 
enter  "peranum,"  for  had  they,  or  their  v^'^'i  or  spores,  been  taken  in  orally,  tlu-y 
would  undoubtcdiv  have  been  digested  before  rcaehmg  that  part  of  the  alimentary  canal 
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in  wliieh  they  live  ;  it  thereforf  seems  likely  that  tliey  are  admitted  to  the  pectum  in  a 
stream  of  water,  baving  a  respiratory  iiigniticaaoe,  aad  takea  in  through  the  anal 
aphinetar.  The  nuMt  uliifiactory  prepamtioitt  of  tiiis  tittne  wwe  thoM  fiwted  in 
balk  witii  •lun-eumiiie,  lumiig  ftnfc  dMied  the  timia  of  oonwaTMnblinuite  oyilali 

hy  immersing  it  for  an  hour  in  iudino  sohition.  I  foimd  a  sort  of  precipitate  was 
thrown  down  in  preparations  treated  in  hulk  witli  Ehrlich's  hacmatoxylin,  followed 
by  a  stain  for  a  few  minutes  on  the  slide  of  a  slightly  acid  solution  of  Gnibler'a 
OmigQ  Q  in  70  per  cent  sloohd;  but  Qthevwise  theae  fanned  Tery  ezodOtent  oontrMk 
•tains. 

Spengel  says  of  "Echhn'us  Paliagii  that  the  vesicles  open  exactly  on  the  line  of  rlemarc- 
ation  between  what  he  mils  the  "driisculoseu"  and  the  "  druseureicheu  "  areas;  so  that 
regarding  the  gluuduiar '  tii^sue  an  epidermal,  the  vesicleii  in  this  vmM  open  neither 
internally iiorextemAlly,but<» the boandaxy.  AoeordingalBotoBietMh:  "  L'orifloe  det. 
glandes  anales  serait  exactementh  la  Jimite  entre  les  teguments  ot  I'intestin."  The  itudy 
of  the  (lovclopment  of  the  Gephyrea,  according  to  Korst-helt  and  Heidcr*,  proves  that  these 
organs  "do  not  arise,  as  was  supposed,  from  the  intestine,  but  are  formed  in  the  somatic? 
layer  of  the  mesoderm"  ;  and  furtlier  that  "  their  entire  mode  of  ongm  prodaims  the  anal 
▼eaides  to  be  aepbridia  whJdi  only  aeoondatily  entered  into  oonnection  with  the  hind 
gut."  If  this  la  aOk  their  function  must  be  excretory ;  and  the  observations  of  many 
zoologists  lend  support  to  this  tlieory.  Por  instance,  Shipley  says  :  "The  function  of 
th(>se  strnetures  may  he  excretory ;  or  ibey  may  control  the  amount  of  liquid." 
Danielssen  and  Koreuf,  speakiog  of  the  anal  vesicles  oi  Hanwigia  arctica,  assign  U»  them 
the  fundion  of  nephridia,  dnoying  the  pOMibilil^  of  their  haTing  a  teapiratoKy 
rigniflcance,  for  they  do  not  think  the  sea- water  penetrates  into  the  Teneles. 

Hietsch  ol'senes:  "Quant  mix  fouetions  de  ces  ore:fjri»;,  jr  crois,  avec  II.  de  Lacaze, 
qu'ellea  sent  avant  tout  glanduiaires,  excr^toires.  Les  eou  rants  dt  termiucs  par  les  cils 
des  entonnoirs,  de  la  glande  eUc-m^me  et  de  la  portion  termiuale  de  I'intestiu,  ue  peuveat 
donner  naiaaance  «n  oourant  vera  rextdrienr.  Les  {^andes,  en  no  diatendant,  no 
d<^terminent  eUea  paa,  malgr<)  ce  courant,  la  pi^ntStration,  h  I'int^rieur  de  la  glande,  de 
I'ean  de  mer  qiii  servirait  ainsi  ;i  la  i-espiration  du  liquidc  de  I;i  cavitc  ^'cnerale  ?  *A 
priori,'  la  chose  n  est  peut-6tre  pas  impossible,  mais  I'observation  directe  jiaurrait  seule 
prouver  qu'elle  a  r^olleinent  lien.  II  ne  scmble  pas,  en  tout  cas,  que  cette  otiu  puisse 
par  lea  cntonnoirs  aller  so  mfiler  an  Uqnide  pArtTiao&nl,  aiirtioiit  ohea  VJB^tmre  et  la 
Thalasshne.    En  aomme  lea  fonotfona  req|»mtoriea  dea  ghindes  analea  demeurent 

(l'i';t:'llS('S." 

Huxley,  Ciegenbiiur,  ClauH,  and  UaUiohek  consider  the  anal  vesicles  as  homoiogues  of 
the  segmental  organs  of  worms. 

O&er  inrcetigaAorB,  however,  have  looked  upon  &em  as  being  undeniably  ceapintory 
in  function.  Greeff,  in.  hia  aoooont  of  these  organs  in  the  Echiurids,  begins  by  saying : 
"Ala  jBespixation-ofgftne  mfiaaen  in  erster  linie  die  beiden  Analachlauche  betntchtet 

•  Text-book  of  Embn-ology — lu vertebrates,  vol.  L  p.  309. 

t  "  Fn  deo  mnke  Notdhan  Bzpadilm  (Q^jner),"  N^llag.  f.  Mat.  Tid.  vol.  xzri.  pp.  44-66. 
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werdeu,  Kiemen  im  vollen  Sinnp  der  "Wortes,  volliij  den  analo»  Kogenannten  'Waaser- 
luagen '  icr  lloloffiurien."  Schmartia's  *  optniuri  coincides  with  this,  and  Eorbes  uud 
Goodsir'sf  went  the  IcDgth  of  calling  the  aoul  vesicles  "  Athemsacke." 

DheM  iqay  1m  ledal  fcspimtion,  but  it  is  extnmdy  doabtf id  if  tbe  mnal  Teddea  set 
M  luog^  for  thou^  there  be  a  current  of  M'ater  in.  and  out  of  the  anus,  it  cannot 
possibly  flow  freely  throiifrh  tlie  vesicles,  their  structure  rendering:  this  impossible.  In 
the  hrst  place,  the  !\perture.s  leadinf^  into  the  yesicles  from  the  rectum  are  too  small  to 
allow  of  any  appreciable  amount  of  water  euterini^  theui;  but  allowing  that  the  water 
does  penetrate  to  the  Twioiiea,  it  cannot  get  AirUier»  for  the  ends  of  the  oiHated  canals 
(desoribed  rainutdy  hy  Spengel  in  Echiurua  Pallam)  would  act  as  valves,  completflilf 
preventing  the  passaj^c  of  any  litjuid  into  the  body-cavity;  lastly,  the  cilia  iu  the  canals 
are  directed  inwards,  as  Spengel  and  GrcetT  both  remark,  wliich  is  conclusive  evidence 
that  duid  may  be  carried  from  the  body  out  at  the  anus  but  not  in  the  opposite 
direction. 

It,  therefore,  appona  probable  that  the  fttttdtioin  of  tiliese  organs  is  excietoiy;  the 

«^anule-(  ontaining  celh  in  the  walls  of  the  vesicles  may  function  as  carriers  which 
collect  waste  matter,  and  throw  it  and  themselves  away.  The  vpstcIcs  arc  full  of  body- 
cavity  duid,  which  may  be  the  product  of  the  ordinary  cells  forming  the  peritoneal 
lining  of  the  ocelom ;  for  in  no  part  ot  the  aofanal  is  there  any  glandular  tisane  like  the 
chlon^mogenous  tissue  in  Lumbricits  which  secretes  th^  coelomic  fluid  in  that  worm.  It 
has  been  suiD^i^ested  that  the  anal  vesicles  secrete  the  cu'lomic  liquid,  though,  so  far  as  T 
can  jud?c  fr()m  my  observations  in  Echiurua  utticinctus,  there  is  no  evidence  to  support 
such  a  view. 

Sigmenttd  Orffmt. — Posterior  to  the  two  anterior  rentral  s^se  are  two  pain  of 
nephridia,  or  segmental  organs  (PI.  7.  tigs.  6,  12,  tt.s.),  opening  on  the  one  hand  into  the 

body-cnvity,  and  on  the  other  to  the  exterior.  The  lijjs  of  the  inner  opening  are 
produced  out  right  and  left  into  long  tapering  arms  (PI.  7.  fig.  12,  La.),  which  are  spirally 
grooved  and  densely  dilated,  but  which  contain  no  canal.  Drasche  says  there  are  20-30 
ooQs  in  each  spiral  arm ;  but  in  talcing  the  aretage  among  many  of  mj  speoimeoa,  I 
find  it  is  kes  than  this,  there  being  not  more  than  12-20  coils.  At  the  base  of  these 
arms,  and  OTnctly  between  them,  is  the  aperture  leading  into  the  vesicle  from  the  body- 
cavity  (PI.  9.  lig.  25  ;  i'l.  10.  tig.  38,  a/j.^j ;  the  contents  of  the  vesicle  are  discharged 
externally  through  a  minute  pore  in  the  body-wall  {ap.^).  PI.  9.  fig.  25  represents  a 
section  through  the  entire  body  of  the  worm,  and  in  it  are  seen  the  two  opeoings  of  the 
TCside  (<ip.*,        the  spiral  arms  (/■«.).  and  the  vesicles  containing  ora. 

Tn  some  individuals  the  vesicles,  being  highly  muscular,  are  enormously  distriid,  I  liy 
the  mass  of  reproductive  products  contained  in  them;  they  stretch  back  .some  way 
among  the  coils  of  the  alimentary  canal,  when  they  are  in  this  inflated  condition— > 
this  is  also  the  case  in  BmidHak  (GMefl). 

}3adi  -reaicle  pcaaesses  but  one  chamber,  whereas  in  BondUa  it  is  divided  into  two  bjr 

*  Zw  VatUgSMlk  dar  Adria:  1.  Bmfiia  viridu,  pb.  4-7,  in  Memoirs  of  the  Acad,  of  Vienna,  IMS,  vmLii. 

t  ''Oat]w]!CsliinlHikoi7tiidA«iit«my  ofThitaMM  tad  aMunt,"  Mia.  Ifew  fUL  Joota.  IMl,  vaL  sn. 
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a  parlition.  'I'lu-  innor  gurfac*?  of  the  vesicle  is  not  clliatetl,  for  the  cilia  on  the  spiral 
arms  do  not  continue  ia  beyond  the  cuual  leading  into  the  vesicle — in  this  canal  the  cilia 
are  du«cted  iawaidt  towards  the  inteiior  cit  the  Tetiele.  Aa  Diasche  has  already  pointed 
out,  there  are  tiro  bands  of  lon^'tudinal  muscles  attaching  the  s^^ental  organs  to  the 

body- wall. 

Tlicso  ticphridia  have  been  looked  upon  Ity  some  authors  a.H  reproductive  origans,  and 
i'allas*  named  them  "  vesicuhc  genitales  " ;  this  error  must  have  arisen  frum  the  fact  that 
they  function  as  gonoducts,  though  thoy  serre  only  as  temporary  reoeptades  for  the 
repfoduoti?e  products.  They  are  typical  nephridia;  and  Rietsch  says:  *'Les  potthes 
g<5nitnlc8  des  Ecliiitrens  sont  dvidftnTiicnt  hoino]oL!:ues  des  or^anes  segmentaircs  dcs 
Ann^lidcR."  They  have  much  syHtrtnatic  siL^niticuncc ;  and  dilfiTcnces' in  the  excretory 
orgjins  form  important  distinguishing  features  among  the  various  s|>ecies  and  genera  of 
the  Gephyrea.  Drasche  gives  as  one  of  the  charaeteristic  marks  of  Bekiunu  ttmeinettu 
**  die  mit  Spirahrinnen  versehenen  Trichter  der  Segmentalorgane." 

Beproduciite  Organs. — In  mature  indivirlnals  flic  nvn  or  spcrmatoaoa  are  found 
floatintr  freely  in  the  ecelomic  tluid  ;  there  are  no  special  jj;oi)o(lucts,  but  the  setrineiUal 
organs  perform  the  function  of  transmitting  th«*  ripe  Mi:xual  products  from  the  ca;lom  to 
the  ^cterior.  The  sexes  are  sepaiate  in  this  species,  tiiough  there  is  apparently  no  sexuil 
dimorphism,  sndi  as  occurs,  for  example,  so  strikingly  in  Bonellia  viridis. 

The  ova  and  spermatozoa  are  the  product  of  the  pciitoiu  al  cells  lining  the  body-cavity, 
in  one  localized  area—*',  e.,  nlnn;;  the  v<'nti;il  nurfacc,  around  the  ventral  nerve-cord, 
chiefly  at  the  posterior  end  of  tho  body-cavity  ;  they  arc  formed  by  a  proliferation  of 
the  peritoneal  odhi  in  this  region.  When  the  sexual  cdls  ate  ripe  they  heoome  budded 
off  into  the  ciElom,  where  they  float  about  in  the  perivisceral  fluid  until  they  escape  to 
the  exterior  throxigh  the  segmental  origans.  Tu  mieroscojiip  secticm*;  of  the  pmboscis, 
ova  are  present  in  the  sinuses  almost  at  the  tip  of  that  organ,  slunMnj;  lieyoud  question 
that  these  sinuses  arc  merely  forward  extensions  of  the  cadom,  and  are  not  blood-vessels. 

Greeff  pictures  the  genital  cells  as  budding  off  from  a  stem  or  rhachis ;  Spengel  says 
this  axis  is  formed  from  the  posterior  extremity  of  the  vOLtral  bkMd-vesBel :  "  Die  Stiele 
scheinen  rundum  vom  oinem  penieinsclKirtlichen  Strang,  einer  gemeinsohafUichen 
Khachis,  hervorzusprossen."    Greetf  and  tipengel  call  this  an  "  ovar)'." 

The  ova  are,  comparatively  speaking,  large;  they  are  dark  and  granular,  willi  tiie  egg 
in  the  centre  as  a  dear  spot  or  vacuole ;  there  is  an  egg-membrane  or  shell. 

The  spermatosoa — of  typical  form  with  a  glohnlar  head,  and  a  tIageUnm-like  tail — 

in  the  ea?lom  in  Utile  balls  or  heaps. 
MfHeitterit'H. — Several  members  of  the  class  Ecliiuioidca  possess  definite  mesenteries ; 
and  many  zoologists  have  attached  gi-eat  importance  to  these  structures,  claiming 
for  them  a  systeoiatic  significance.  Inasmuch  as  they  are  supposed  to  be  iadtcatire  of 
primitive  segmentation,  of  which  almost  all  trace  is  wanting  in  the  adult.  Tltis  is  the 
▼iew  put  forward  by  Spni^rcl  in  his  observations  on  Ei  hhtnus  PdUmii.  IleferiiiiLr  tu  the 
Hcptum-like  rnemhraue  in  tlie  region  of  the  pharynx,  he  says  *'  Dieses  Diaphrajjma  i»t 
eine  diiuno,  durchsichtige,  von  feinon  Muskelftiden  durchzogeuc  Mcmbran,  die  sich  vor 

*  MiMelUnea  Zwlogica.   Ilogu:  Cumituui,  1 7<M. 
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den  Baucliborsten  scnkrecht  (lurch  die  Lcibcsholile  ausspannt  und  nur  durclibrochen  ist 
von  einem  etwa  ihr  Centrum  einnehinenden  Loche,  das  sich  in  oinen  bis  auf  die  ventrale 
Leibcswand  liinabreichenden  senkrechten  Schlitz  fortsetzt.  Dor  linke  Rand  dcs  Schlitzes 
liefert  die  ventrale  Begreuzung  des  Loehes,  indem  er  sich  nach  recbts  verliingert,  uin 
sich  on  das  Kreuzung  der  beiden  Rander  stattftndet.  Von  vorn  her  aher  stelien  mit  den 
Randcrn  die  beiden  Blatter  des  Pliarj  nx-Mesenteriums  in  soldier  Verbindung,  dass  die 
seitlichen  Hiilften  des  Diapbragmas  als  Fortsetzungen  dieses  Mesenteriums  urscheinon." 
"  Ich  babe  das  Vcrbaltcn  dieses  Mesenteriums  so  cingehend  beschriebeii,  weil  mich  die 
Bildung  dcs  Diapbragmas  aufs  Icbbafteste  an  die  Dissepimente  der  Annclidcn  erinnert 
hat  und  mir  .jede  Andeutung  von  einer  Scgmcntirung  bei  den  Ecbiuriden  der 
Beachtung  in  hochstcn  Masze  werth  scheint.  Ich  werde  es  naturlich  unternebmen, 
scbon  jetzt  die  Bedcutung  des  Befundes  zu  diskutiren;  ich  wiinsche  nur  die  Aus- 
fiibrlichkeit  der  Schilderung  durcb  diesen  Hinweis  zu  rechtfertigen.  Uebor  eine  funktion* 
elle  Bedeutung  dieses  Diapbragmas  flnden  sieli  in  dem  Qber  die  Borsten  bandelnden 
Abscbnitte  einige  Bemerkungen." 

Rietscb,  describing  the  pharyngeal  region  of  Bonellia  minor,  says :  "  Je  n'ai  pas 
remarquc;  ici  de  diapbragme  analogue  a  celui  d<5crit  par  Spengel  chez  Y Echiure." 
According  to  Sluiter  the  general  arrangement  of  the  alimentary  canal  in  Thalaaaema 
erythrogrammon  is  analogous  with  that  of  Echiurus,  hut  there  is  no  diaphragm. 


Fig.  1. 


KcAiurut  unicinetia. 

Dia&ection  of  the  anterior  end  of  tho  body,  showing  tbi-  radial  folds  of  peritonoum  on  the  buccal  sac.  The  dontal 
meaentcrics  have  been  cut  through,  n.,  Tontrol  ncrvc-cord  ;  ph.,  ]iharynx  ;  *.«.,  anterior  »eta  ;  ».ih.,  me««Qteric 
strands ;  tp.,  body-wall. 

Greeff  apparently  has  not  noticed  the  "  diaphragm  "  in  Echiurm  I^allasii,  for  the 
only  reference  he  makes  to  mesenteries  is  as  follows :  "  Ein  Mescnterium  von 
Bindegewebsfaden  und  Muskelfasern  halt  die  Schlingen  unter  einander  zusammen  und 
befesligt  sie  audi  mchr  oder  minder  an  die  innere  Leibeswand." 
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Danielssen  and  Korpn,  in  Epithetoi-oma  norrcgiciuu,  speak  of  a  Tentral  mesentery; 
though  Sedgwick  *,  referring  to  tltc  Ecitiuroidea  as  a  whole,  says  "  there  is  no  special 
nMwnteiy,  bat  ■tmndi  (tf  iiMue  nm  f  lotn  all  jittrts  of  tbe  body-wall  aeron  the  bodj-oavity, 
to  he  inserted  into  the  walls  of  the  alimentary  cniml." 

Jamt^on,  however,  in  his  recent  paper  on  Thalaasemn  nepluni,  recognizes  a  donal 
mesentery  running  along  the  whole  course  of  the  alimentary  canal  except  on  the  gizzard, 
and  a  ventral  mesentery,  "  hearing  the  ventral  vessel  throughout  its  entire  length,  is 
attached  to  the  altmentary  canal  anteriorly  and  posteriorly.** ...  At  the  hinder  end  of 
the  oesophagus  it  suddenly  leaves  the  digestive  tube  with  a  falciform  free  margin  and 
extends  as  a  short  free  fold  along  the  ventral  surface,  atfaclied  to  the  peritoneal  sheath 
of  the  nerve-cord  and  bearing  the  ventral  vessel.  Posteriorly  it  afiproaches  the  gut 
again,  and  attaches  itself  to  tlic  caecum,  on  the  walls  of  which  the  solid  coutinuatioD  of 
the  Tentral  venet  ends."  . . .  **  Owing  to  the  presenoe  of  the  web  of  TOitittl  mesentery 
which  occupies  the  oesophageal  loop,  the  gut,  with  the  t\vo  meaentcries,  shuts  off  a 
portion  of  the  body-cavity  forwards,  forming  a  kind  of  false  diaphragm.  This  aoferior 
division  of  the  hody'-cavity  opens  out  by  a  single  small  liole  through  which  tbe  ventral, 
and  at  timci.  the  donal,  blood>Teiad  paneB  forwards ;  this  aperture  is  bounded  by  a 
nnall  piece  of  the  left  Tcutial  body-wall  which  lies  betwemi  the  insertion  of  the 
dorsal  mesenter}-  and  the  ner?e«onl."  ..."  The  nidiaUy  arranged  folds  of  peritoneum 
around  the  mouth  and  anus  are  quite  irrejyular  wnd  consequently  call  for  no  attention." 
I  dissected  Thaitmema  nepluni  and  £chinrm  J^allatii  in  order  to  see  the  mesenteries, 
and  conolvde  that  iriiat  Jamewm  oaUs  "a  kind  of  ialse  diaphragm"  corresponds  to  what 
Spengel  calls  the  **  diapfargam  "  in  JSMtom  JMlaHi.  Bat  In  Beki»nig  mUeineiv  tliere 
is  no  structure  comparable  with  either  of  these  membranes;  the  only  mesenteries  are 
irrecrtilar  strands  attaching  the  alimentary  canal  and  anal  vesicles  to  tli(>  hody-wall,  and 
the  radiating  mesenteries  on  the  rectum  and  buccal  sac.  PI.  10.  tig.  3il,  is  a  drawing  of 
the  worm  as  it  apfears  when  first  opened  with  the  alimentary  canal  not  yet  unooiled ; 
obvionaly  tlie  arraagoncnt  of  the  meeenterio  strands  is  quite  irregular  and  indefinite  (*.m.). 
The  arrangement  of  the  peritoneal  folds  on  the  buccal  sac  is  shown  in  fig.  1,  p.  91,  where 
many  of  the  dorsal  attachments  are  shown  cut  through.  Figs.  40-13  are  drawings  of  a 
scries  of  sections  cut  through  the  anterior  end  of  the  body,  in  which  the  radial  folds 
appear  in  transverse  section ;  ibey  are  most  numerous  donally,  filing  tbe  pharyngeal 
piMrtion  of  the  alimentary  canal  firmly  to  the  hody-wall. 

As  regards  mesenteries,  therefore,  it  appears  that  Echiurm  vriicinctus  differs  Avidety 
from  F.<'hiiinif»  PaJlai^n  anA  Thulasaewa  >}fj>t n n't.  There  is  no  iiulieat ion  of  segmentation 
that  I  can  t.ee,  in  the  structure  of  the  adult  ol  tliis  Japanese  M'hiums;  as  to  its  probable 
(datiomh  ip  with  the  segmented  worms,  that  is  a  question  which  can  only  be  set^ed  after 
a  careful  study  luut  l>een  mode  of  the  development  of  this  and  allied  species,  and  by 
foUowintr  the  fate  of  the  l:ir\  al  organs.  It  is  known  in  the  troelioj)liore  larva  of  Acfiiunitt 
that  the  jvair  of  mesobhistic  Lauds  become  segmented  up  into  15  pairs  of  nicsoblastic 
somites,  though,  so  far  a«  is  known  at  present,  no  segmentation  occurs  in  the  larva  of 

*  iStadnf  t  Tnt  £ook  of  Zookig}:,  xti.  i.  ISOa,  pi.  5S9. 
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Sedgwick  r^ards  the  Ecbinroidea  "as  Annelids  in  whioli  seu'incntation  is  feeble, 
showin:,'  fninHy  in  the  young,  but.  ttzoept  in  the  rep^ition  of  the  nephridia, ....  being 
absent  ia  the  adult." 

Proboteit. — ^The  proboficis  ia  nseutially  characteristic  of  the  Echiuroiden,  usually  being 
a  long  highly  contmctile  organ,  irhieh,  irhen  fully  eztended,  Msumea  ftn  almost  ribbon- 
like  form.  This  prostomium  is  formed  from  the  oral  and  prte-oral  parts  of  the  larva- 
According  to  Grceff,  the  ])roboscis  fimcfions  as  a  lun?,  the  blood  in  its  vessels  being 
separated  from  the  sea-water  only  by  a  very  thin  layer  of  tissue:  it  thus  becomes 
oxygenated  and,  as  he  thinks  that  a  communication  ezidts  between  the  bloud-system  and 
the  coelom  at  the  tip  of  fhe  pfobosciB,  the  body-carity  fluid  in  tbw  way  heeomes  aemted  at 
the  same  time.  Spensjel,  as  I  have  elsewhere  remarked,  denies  thi'  t  visjt  iK  i'  of  this  open 
ooniTrmnicntinn.  nntl  Kietsch  says  he  has  been  unable  to  find  it.  As  n  i^anis  the  pi-o- 
boscis  serving  as  a  respiratory  organ  in  Jioaellia  viridig,  L.,  ilolando  *  sitys :  "  es  ist  kein 
.Anseichen  da,  dass  er  ihm  sum  Athem  oder  ali  Kieme  dieae."  Schmiu-da  agrees  with 
Greeff  m  thinking  that  the  reepimtoiy  function  ia  carried  on  by  the  proboscb  and  tlie 
anal  TOfioUw.  It  seems  doubtful,  to  my  mind,  whether  the  probosda  ftlnetiom  as  a  lung, 
if  only  on  account  of  the  well-known  fact  tliat  it  is  roinpletcly  thrown  oft'  on  tli.'  sl!i,»ht<*st 
provocation:  if  it  aubs^ved  such  an  iuiportant  function  as  respiration,  it  Ncems  scarcely 
probable  that  the  animal  oodld  to  leadily  part  with  it;  yet  in  tho  specimens  of  Echiurm 
PaUami  which  I  have  examined  (obtained  from  St.  Andrews)  the  proboscides  were 
missing,  leaving  in  each  case  a  scar  round  tho  mouth. 

Greeff  also  assiLrns  to  thf  probo<;cis  the  function  of  prfhrnsitm  of  food  material, 
by  definitely  seizing  the  prey  and  rolling  it  into  the  moutii ;  but  iSpengel  thinks  thU  is 
done  by  the  cilia  on  flio  ^antral  snr&ce,  apart  from  any  action  of  the  organ  as  a  whole. 
1%e  proboicia  of  Jhinintf  iM«0jiMlwt  differ*  widely  from  tbat  of  allied  forma :  it  is  very 
small*  thick*  and  blunt,  being  scarcely  more  than  a  pwe-oral  lobe  (tig.  2),  and  in  this 
species  it  is  difficult  to  sec  how  it  «in  aft  as  a  lung  or  for  the  preheiision  oT  food. 
Doubtless  it  is  much  contracted  in  these  preserved  speoimeoii,  but,  even  aUowiug  for 
tlrnt,  it  is  an  extremdy  insignifloant  organ  eompared  with  tbat  of  Ei^immt  Ptdlasii, 
ThaUmtmu^  and  Bon^Ua.  If  its  hisignifieanoe  were  due  to  great  oontraotion,  then 
the  lateral  nerve-cords  would  be  thrown  into  deep  folds,  as  is  the  ventral  cv>i;t ; 
but  on  disscotitiu'  otit  tlie  nerve-ring  in  the  proboscis-tisnue  (PI.  9.  fig.  27)  it  is  seen  to  bii 
very  slightly  wavy,  whicii  I'oints  to  the  fact  that  the  prolwscis  cannot  be  extended  far 
beyond  its  conditiaa  in  my  spocimens  (PI.  7.  figs.  1,  2).  There  ia  no  proboscis  in  the 
aberrant  genus  SaeeommOf  described  by  Danielssen  and  Koren. 
The  ventral  surface  is  entirely  clothed  with  cilia,  which  are  not  restricted  to  a  groore. 
The  sinnws,  which  are  so  conspicuous  in  the  tis<inf'  »)f  the  proho.seis,  as  se«n  in 
transverse  sections,  I  have  already  referred  to  when  considering  the  "  bloo<l-vascuhir 
system."  There  may,  however,  be  some  correlation  between  the  devdopmeot  of  the 
Uood'TSSOolar  system  and  the  ivoboscis.  It  is  known  that,  in  those  larvae  of  tlic 
Qepbyiea  whose  development  has  been  followed,  the  vascular  system  is  formed  late,  and 

*  Im  TOO  OkoD,  i.         T»f.  T.  figt,  l-ft. 
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its  nature  seems  to  ho  entirely  different  from  that  in  other  animals.  In  the  adult  it 
functions  less  as  a  circulatory  sY<itf>m  than  as  a  hytlrnuHc  apparatus  for  exprtnilinLr  the 
proboscis  in  the  Kchiuroideu,  and  the  t«ntacle8  in  the  Hipunculoidea,  where  it  is  entirely 
abaeot  fiom  the  following  forms,  vhioh  have  no  tentacles :  PeteUottomOf  Onohnetoma, 
and  2)ffo»oma.  SimJlarly  here^  in  Sokiiirut  mtteinetu*,  tlte  absence  of  the  raaoalar  ijstem 
mi^  be  in  direet  correlation  with  the  extrcim-  n-duction  of  the  proboeois.  This  vievr 
gains  some  support  from  the  fact  that  in  the  Friapuloidea,  an  allied  group,  where  theve 
are  no  head  appendages  (such  as  proboscis  or  tentacles),  there  is  no  vascular  system. 

Hr.  Shipley  *  has  called  my  attention  to  the  fact  that  TkattmeMa  v^rmde,  I^mpert, 
iuw  no  proboaois,  and  but  for  the  hoolu  there  is  no  external  indication  as  to  which  ia 
the  anterior  end. 

DhtribtUioH  and  JJfinitiea. — Up  to  the  present  this  species  hns  only  l)een  met  with  on 
the  Japanese  coast ;  this  is  evidently  the  worm  W'illemoes-Suhm  found  there  in  great 
abundance,  and  Dnuohe^a  two  eznmpki  winv  eoUeetedbjr  Br.  A.  ron  Bonti  on  the  east 
ooaat  of  8.  Japan ;  my  apecim«»  came  from  Tolcyo. 

The  affinities  of  the  Echiuroidea,  as  a  «  hole,  are  doubtful,  and  different  zoftlnijists  classify 
them  very  different  Vy.  Korschelt  and  Ueider,  aft<»r  studying  the  development  of  the 
group,  say  that,  "as  regards  the  position  of  the  Echiuridse,  we  agree  with  Uatschek's  t 
new;  he  aeee  in  them  »  diTiwm  of  the  Annelida,  and  faringa  tlwm  in  xelaliwi  with  the 
ChsBtopoda.  The  fonn  and  internal  m^nization  of  the  Lmra,  aa  well  aa  the  mode  of 
origin  of  the  seta;,  seem  fully  to  sulwtantiate  this  view.  Even  though  the  segmentation 
(metntnerism)  no  longer  exists  in  the  adnlf  rininial,  it  was  nevertheh>s'?  established  in  the 
lana,  just  as  in  the  Chietopoda  and  Archiannelida.  The  loss  of  the  segmentation  and 
the  reduction  of  the  aeUe*  aa  well  aa  the  enormoua  extenaion  of  the  proatomiuni,  or  ao- 
called  proboads,  malce  the  Bidiiurids  appear  aa  aomewhat  modified  forma.**  Thia  ia 
oonfimied  by  Conn  \,  who,  with  Hatscbok,  inclines  to  separate  the  Echiuroidea  from 
the  Sipuncnloidea.  Shipley,  however,  is  of  opinion  that  the  resemblances  between  these 
two  great  clasMses  outweigh  the  differences,  and  that  the  Ecliiuroidea  are  derived  from 
the  Clut'topoda,  the  neaceat  ally  being  Sternagpis ;  that  the  Sipunenloidea  are  alao  allied, 
hut  have  departed  much  further  from  the  Annelid  atock.  Hy  obaemitiona  on  this 
Japanese  Echiurid  lead  rao  to  Ixilievcthat  the  connection  with  the  Sipunculoideaia  slight, 
and  that  the  fentnres  which  separate  the  Uvo  classes  are  fundamental. 

As  regards  the  affinities  of  this  species  with  the  other  members  of  the  genus,  there  are 
ae7«!al  very  important  pointa  of  difference,  whleh  may  even  justify  its  being  placed  in  a 
new  genus  by  itself:— (1)  Unlike  all  other  known  genera  of  the  Sefaiuroidcor— with  the 
exception  of  tin!  aberrant  Saccoarma—it  has  no  extensiltle  proboscis,  that  organ  being 
ieprej.(>tited  meieiy  by  a  sliort  bhint  prostoraial  lobe  (PI  7.  tig.  2) ;  (2)  accordinj^'to  Sliipley, 
a  closed  vascular  system  is  characteristic  of  all  Echiurids,  yet  it  is  totally  al)scnt  here — 
tbia  may  be  indioattve  of  a  very  primitive  condition,  bat,  apart  from  that,  it  is,  I  think,  a 

*  "  Kcport  on  (ht  Geph^retui  \Vorm»  cuUected  by  Mr.  J.  Stanlov  O&rdiuer  ttt  lioluuiN  aud  i'uuufuti,'  IVoc.  ^wl. 
Soc  1898,  p.  472. 

*  "  TVItt  !'ritwirK-|iing«pf»chiclit<'  Tfm  Krfiirrnis,  cic,"  Arbcitcn  znol.  Inst.  Wien,  I5d.  iii.  msi. 

*  "  Ljk'-hislorv  of  ThaUtuema,"  btud.  liiol.  J^b.,  Johiu  Hopkins  I'liiveryit}',  Baltimorv,  toI.  lii. 
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ohamctrr  of  <xoncric  Importancp;  (3)  the  presence  of  a  very  definitely  marked  belt  of 
compound  glands  in  the  skin  is  a  feature  peculiar  to  this  species,  (4)  aa  is  alfio  the  single 
cirdet  of  peri*anal  hooks,  and  (5)  the  spiral  arms  of  the  inner  funneh  of  (ih«  segmental 
ofgans;  (6)  there  is  alio  no  qoeoial  meaentery'  nor  diaphin^  anoh  as  ooenr  in  JBiMmnu 
Pdtlasii  and  TAalasaema  nqituni ;  and  the  alimentary  canal  seems  to  be  aimpler,  for  I 
cannot  distinguish  the  various  rp^iotis  nHmed  by  Spengel,  Jameson,  and  others. 

These  peculiar  features  seem  to  me  to  have  more  than  specific  sij^aiftoauee*  and  may 
mako  it  advinble  to  itiace  thia  Japaneae  worm  in  a  wpaiate  new  geam.  On  making 
diiwetiona  of  Eehiurus  «Mii0Mi«Aw  and  PaUtuH,  and  TWoaaema  i^pfimt,  the  ktentitjr 
between  the  two  latter  was  veiy  striking,  the  only  fundamental  difference  being  tliat 
T/ialassemu  has  no  peri-anal  bristles,  its  blood -system,  proboscis,  mesenteries,  ucphridia, 
body-walL,  and  alimentary  canal  all  showing  close  agreement  with  Echmrua  Pallasii ; 
whereas,  in  these  nomennis  and  important  respects,  the  Japanese  "  species  "  is  utterly 
unlike  the  British  Echinrid.  DrasohOi  howoTer,  aaya  **die8er  neue  jBiAimmu  ▼erbiodiBt 
also  Merkmale  von  Thala$sema  tnit  denen  von  Echiurtm  und  erweitert  somit  nicht  allein 
die  bisbpri£»<>n  Anschatmnt^en  uber  der  Ban  der  Setrmcntnlorgane  bei  Echiurag,  soiideru 
modihcirt  auch  durch  aeinen  nur  einfaclien  Hakenkranz  die  Urogrenzung  der  Gattung 
selbst,  wie  sie  bisher  angemommsn  werden."  Hia  examination  of  the  species,  however, 
was  limited  io  two  spemmenst  and  was  necessarily  not  exhaustiTe ;  but  after  the  &ctB 
which  have  now  come  to  light  it  would  be  necessary  to  extend  the  limits  of  the  genus 
veiy  oonsiderabij,  if  the  species  imcmctu9  is  to  be  retained  within  it. 


EXPLANATION  OF  THE  PLATES. 

Plate  7. 

Kg.   1.  Eehiurut  unieinetut  (natural  size). 

2.  Ventral  view  of  the  anterior  extremity  (eulai^ed). 
S.  Anterior  ssU,  side  view. 

4k  Piece  of  t^('  rxtcrtinl  <<tirfncf  (magoiAed),  showinf  the  psptUc  ekiiigited.  tnntvenolj. 
|A  =  anterior.    |  P=|JOBtcrior. 

5.  Lateral  dinecli<nt;  aliuMntuy  canal  ditplaMd. 

6.  Longitndiiial  section  through  the  body-wall  in  the  reo;u)ti  of  tbs  tegmental  OlfUiS. 

7.  Section  thnragh  a  compound  gland  (highly  magnified). 

8.  Tntuvene  ■eetion  through  the  body-wall  in  the  middle  of  the  worm. 

0.       „  »         i>  „      at  the  poaterior  end  of  the  worm. 

10.  LoTij^tndinal  musclc-filjrcs  of  fip.  9,  more  hij^hly  nia|;ni(ied. 

11.  Section  through  a  papilla  on  the  proboacia,  showing  a  group  of  aenaory  ceUa. 

12.  Dineetiaa  ol  the  utetioir  col,  iboiwins  the  abMmea  of  Uood-veiMb  and  of  the  "diapbngai  or 

avptant"  vlndi  ooean  in  PdBaA, 
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Flats  8. 

Fig,  1&  Dia(pr«uaMptie  MCtSaii  thmif  1i  the  month. 
1*.  „  M  M  pharynx. 

16.  „  MM  crop. 
J«.         n            „         M  pnmA. 

17.  M  MM  ititcstine. 

18.  „  «         w  rectum, 

18«.  [Diswn  vith  the  «»in«r»  Ivcid*.]   Detailed  dmwing  of  part  of  fi».  18. 

W*«  WW  «  »•  M  t)  t» 

17  a   „        .,  ..  „  „       fifr.  17. 

19.  Alioieiiter J  4snul  vhere  the  odlatenl  iutnititie  ariM*. 

AO.  »  onds. 


SL        M  »     ojieiied,  showing  the  aperture  leading  into  the  origin  of  tUc  collateral  iutestiae. 

SI  c.  Tnuwvene  «elHW  through  the  intatiiie  and  collatoikl  mteatittk 
911.       „  tt       »         oilieted  groove. 


Plate  9. 

Fig.  2S.  [Drawn  with  the  camera  ludda.]    TnuMvene  aectioa  of  the  body  on  a  level  with  the  baaal 
muacle  of  the  sete. 

28.  [With  eamera  lueida.]  Tiaiievene  aeetion  of  the  hody  at  the  nerve  bifurcation. 

24.  „      „     ahowing  the  liaiuea  of  the  proboecia 

opening  out  as  the  caelomio  cavity. 

25.  [Dnwb  with  the  canera  hieida.]   "nvoavene  aectton  of  the  body  where  the  aegnental  oi^s 

op^n  interiorly  aiid  cxtpriorly. 

26.  [Drawn  with  the  camera  lucida.J    Trauaverae  section  through  titf  proMomium. 

27.  DiMeotion  of  the  buecal  loop  (^'isaophigeal  loop  "}  of  the  nerroub  sy-^icm. 

28.  Transvene  «eeUon  of  the  ventral  nerve-cord. 

'2'3.  Pnrt  of  wmc,  more  highly  ma^nifiwl. 
.'iO.  Longitudinal  section  of  the  nerve-cord. 

81.  Donal  ngion  of  » traoa.  aeet.  through  the  Tentral  nerfo-ooid  of  lAmbriem. 
88.  If  M        w        M        »        n       »      Jf.  tmieipicliw. 


JPl<4T£  10. 

Fig.  38.  Fieoe  of  oontraeted  anal  veaide. 

3-4.  Section  tlirouf^ti  saim'. 

35.  Surface  view  of  a  contracted  veaicie  (carm.  alum ;  clarified  in  oil  of  cloves). 

86.  [Camera  Incida  drawing.]   tnim,  sect,  of  poaterior  end  of  the  body,  where  the  anal  veaicka 

open  into  the  rectum. 

87.  [Camera  lueida  drawing  ]    Scrtioti  nf  oiu'  fold  of  wall  of  recltim,  anterior  to  thf>  opouing  of  the 

anal  vesicles,  showing  the  two  kindx  of  tinsue  (stamed  in  bulk  with  carm.  alum]. 

88.  Longitudinal  aeetion  through  a  acgmental  organ  with  ita  opaninga. 

30.  B.  unicinctwi  win  n  firat  Opened,  with  ita  viaoaia  '*in  aitn,"  ahowingtiie  diatribntion  of  the 

mewateric  strands. 

40-48.  Seriea  of  trenavofae  aeeliona  through  the  body,  showiug  the  radial  ammgement  of  the 
naMttterie  atranda.  The  cnhim  gradually  paaaea  over  into  the  atnniea  of  the  piohoacia. 
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Hejeifiice  Letii'm. 


a.,  auua. 

«.',!  apertura  betweem  the  vaidM  and 

rectnm. 

apJ',  exterior  opeuiag. 

aft.*,  iutcriur  opening. 
«.  (Hit.  6,  S5)«  cuttclA. 

c.  nerve-cells. 

e.b ,  buccal-tterve  cuiuiuiwurj. 

e.e,  cilMtedMamL 

e.d.,  (lease  layer  ti  cuticle; 

e.g.,  glaud-oelL 

c.e.>  "  nenrml  cenaL'* 

cr>i  crop. 

e.t.,  sensory  wlh. 

C4i.,  vacuolated  la^cr  of  tbe  cuticle. 

d.  ,  divertkmle. 

e.  ,  cpidenual  cell. 

e.g.,  glandular  epithelium. 

ep.,  epitheUunit 

f.  t  cilieted  fnimeL 
fx,,  canal  of  funnel. 
/m.,  muacle-fibres. 
/.«.,  iierve.fibrea. 

compound  gtanda. 

g.e.,  ciliated  groove. 

yr.,  grauulc.coutaiuiug  cells. 

fM.f  imioeUnbr  gland. 

g.s..  giwiud. 

i.c.,  (■ullatci'al  iutcatiue. 

I  J.,  apintl  lip. 


mM.,    basal  muaclc  between  the  »et«. 
m.«.,   ebculor  miucle. 
m.l.,    longitudmal  maade. 
W.O.,  oblique  mtucle. 
n.,  Teiitdl  uneHnid. 
ne.,  nuclei. 
n.l.,    lateral  nervtt. 
UK.,  nucleus, 
ova. 

0.  (fig.  21),  a|)crtHre. 
0.$.,    <<e^'mciitat  organ  (reaicle). 

p  {H-  p»ptn«. 

p.,  periUmeitiB. 

pb.,  pro1iO!icls. 

ph.,  pharynx. 

granular  pratoplauiii. 

r.,  rectum. 

f.,  aecretion. 

tM,t  anterior  aeta. 

$jt.,  dorael  aiuus. 

t.m.,  iHMcnteric  strauda, 

t.p.,  posterior  aeta. 

*.«.,  ventnd  ainua. 

t.a.,  ordinary  tissue  with  flbm. 

t.e.,  oonaective  tiaaoe. 

t^^  ao-called  "  glandulcr  "  titane. 

cavity  t)f  vesicle. 

v.a.,  anal  vc»iclc. 

v.c,  ciliated  ventiiU  aurfurr. 

w.,  hodj-w«ll. 
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IV,  The  Terrcstrutl  Isopoda  of  New  Zealand.    By  Chajlles  Chllton,  M.A., 
D.^.{NJS.)i  F.L.8,  Lw^dw;  Be$ewreh  FeWm^  Univemtjf  <^  Bdinburffk, 

(Plates  11-16.) 

'£SM  fint  Temrtrkl  Isopoda  described  from  N«ir  Zealand  irere  those  given  by  Dana  * 

in  1853,  in  his  account  of  the  Crustiicea  ooUected  by  the  United  States  Exploring 
Expedition ;  in  it  he  described  aud  figured  in  considerable  detail  7  siiocies  (including 
one  doubtful  one),  all  of  them  from  the  northern  part  of  New  Zealand.  In  1865  one  or 
t\t-o  species  were  added  by  Heller  f  ia  the  report  m.  the  Crustacea  of  the  NoTara 
Expeditkm.  In  1876  3fr.  E.  3,  Viers  t  ooiaiulfld  a  Catalogue  of  the  Near  Zsabtnd 
Crustacea,  and  in  connection  iheTOirith  described  some  new  species  that  were  in  the 
collections  of  the  British  Museum;  be  added  5  species,  and  his  catalogue  contains 
altogether  12  Bpc<.-ie.s  and  one  considered  doubtful.  During  subsequent  years  a  Iqw 
speotes  vera  added  by  Mr.  G.  M.  Thomson^  and  inyselt  Ij,  and  all  ttie  species  known 
weie  induded  in  our  "  Critical  List  of  tiie  Ciustaoea  Malacostmca  of  New  Zealand."  % 
In  1885  Budde-Lund  **  publistied  his  "  Crustacea  Isopoda  Terrcstria,"  and  added  two 
new  species  and  mentioned  most  of  those  previously  described,  bul  as  lie  wjis  umible  to 
examine  specimens  he  could  give  no  additional  information  on  them,  and  was  obliged  to 
leave  sevexal  of  thma  under  the  beading  of  '*  uncertain  epedes.*'  Four  other  new  spedea 
were  desoribed  and  figured  by  Filbol  in  1885  in  his  **  Miasion  de  Tile  Campbdl,"  ff  in 
which  be  also  gave  referenoee  to  previously  described  siH!cie». 

In  the  present  paper  I  endeavour  t<t  v;\vr  n  complete  list  of  all  the  New  Zealand 
Terrestrial  Isopoda  at  present  known,  with  descriptions  of  tiie  various  specie.s  and  figures 
where  neceasaiy.  The  material  at  my  disposal  conststs  dpefly  of  oolleotians  that  I  bare 
aooumukted  since  1884.  Besides  specimens  that  I  have  oolleeted  m^sel^  I  baTe 
many  from  Mr.  R.  Helms,  formerly  of  Grcymouth,  Mr.  J.  ^klcMahon,  of  Kenepuru, 
IVIr.  W.  W.  Smith,  of  Ashburton,  Mr.  S.  H.  Drew,  of  WauLcnnui,  Mr.  II.  Suter  and 
Mr.  II.  M.  Laing,  of  Christchurch,  aud  Mr.  L.  Mamcs,  uf  Takapuna.  Mr.  G.  M. 
Thomson  has  very  kindly  placed  in  my  hands  the  wbole  of  his  ooUecticm^  including 

•  J.  Dan:'  :  V.  S.  Exploring  Kxpedilioii,  (Vu«tace«,  vol.  ii.  pp.  TUi  tt  «<f^  (ISoSJi. 
t  Caul.  lifliiT  :  •'  Itcist;  dur  No^-ara,"  Zool.  Bd.  '2,  pp.  IIW-WO  (ISUii). 

X  E.  #.  MiuBi  Aonab  tt  Hag.  Kat  Kirt.  (•er.4)  zvn.  pp.  (1879)$  and  Gal»lo(iM  Kaw  Xaalanl 

Cru«tacra,  pp.  tM-li'i'  ( I«-f;). 

§  U.  M.  IboniBon:  TruiiK.  N.Z.  Inst.  &i.  {>.  2lt:2  &  p.  240  (1S71>);  and  Annuls  &,  Mag.  Kat.  Hist.  (ser.  ii)  xii. 
pp.iS2S-S27(l«Kl). 

;j  C.  (  hilton  :  Trans.  X.  X.  lust.  xr.  p.  73  &  p.  I4»  (18S8X  *  1^  (1886). 

%  Traus.  2i.     Inal.  xviii.  pp.  l4l-li»U  (iJibG), 

ft  "  Mi^smn  di-  IMe  CnmphoH;'  Ileciu'il  Mem.  Acad.  M.  (V«B1U)  iU.  park  %  (pb  430-446  (1885). 
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the  type  sjK'cirnt-iis  of  sftnif  sjiecies  di  scrilicd  l»y  Ijim.  Throui?h  th^  kindness  of  Professor 
F.  Jeffrey  Bell  luid  Mr.  R.  I.  Pocock,  I  have  been  able  to  examiuc  type  specimens  of 
Mien'  species  in  Britbih.  Miueiim,  and  Meonieiir  Adxien  DoUfns  has  lent  me  species 
from  Europe  that  have  been  most  oseliil  fat  comparison.  To  all  ihese  gentlemen  I 
desire  to  record  hern  my  hearty  thnnlcs. 

Some  of  the  work  involved  in  the  preparutioa  of  this  paper  was  done  in  the  Natural 
History  Deportment  of  the  University  of  Edinburgh,  where  Profesisor  Cossar  Ewiirt 
kindly  gare  me  the  use  of  a  table,  hut  a  large  part  has  been  done  during  vacations  in  the 
laboratory  of  the  Uiiivm-sity  College,  Dundee,  and  I  desire  to  rcooid  my  thanks  to 
Professor  D'Arey  \V.  Tliom]i«;nfT.  C.I?.,  foi-  the  facilities  placed  at  my  disposal,  and  for 
permission  to  make  free  use  ol  the  ricli  stores  of  Terrestrial  Isopoda  in  the  collections 
under  his  care,  while  to  Dr.  W.  T.  Galman  I  am  greatly  indebted  for  much  kind  assist, 
anoe  during  the  progress  of  the  work. 

I  have,  as  fur  as  possible,  followed  the  classification  and  nomenclatme  adopted  by 
Professor  CJ.  O.  Sars  in  his  fine  work  on  the  rnistncca  <il'  Norwtiy,  and  have  to  thank 
him  for  sending  me  the  parts  bearing  on  the  Isopodii.  i  have  tried  to  give  all  the 
references  specially  dealing  with  the  New  Zealand  species,  but  in  the  case  of  species  and 
genera  that  aie  also  known  ftom  elsewhere,  I  have  only  given  one  or  two  of  the  most 
important ;  for  the  beaefit  of  workers  in  New  Zealand,  where  books  of  reference  arc  few, 
I  liave  given  diagnoses  of  al!  the  '^«>nerri,  talxini;  these  in  most  cases  from  Sars'  work, 
and  have  also  given  short  notes  on  the  characters  of  the  families. 

It  will  be  seen  that  the  Terrestrial  Isopodan  fauna  of  isew  Zealand  is  fairly  rich  and 
varied,  all  the  fsmilies  but  one  being  represented.  I  am  able  to  give  27  species,  belong>- 
iog  to  13  genera,  of  which  only  3  or  4  are  "uncertain  species":  for  the  sake  of 
compari';on  it  may  he  mentioned  that  in  tin*  last  list  of  tlie  Terrestrial  Isopotla  of  the 
British  Isles,  as  given  by  Canon  Norman  *,  there  are  20  species,  belonging  to  11  genera. 
Moreover,  it  is  probable  that  the  number  of  New  Zealand  species  will  hereafter  be 
increased,  espedally  when  the  North  Island  has  been  thoroughly  searched,  for  at 
present  the  majority  of  my  specimens  are  from  the  South  Island,  and  only  a  few  more 
or  less  haphazard  collections  have  been  made  in  the  Ncirfh  Island.  Of  the  outlying 
islands  of  New  Zealand,  I  have  only  two  species  from  Chatham  Islands,  and  one  from  the 
Auckland  Island.  Three  species  are  at  present  known  from  single  specimens  only,  and 
two  others  have  been  found  only  in  one  locality  and  on  a  single  occasion.  In  addition 
to  the  species  given,  spoeinn  ns  from  ants' nests,  probably  belonging  i.o  Plotyartlirus.  were 
referred  to  by  Mr.  W .  A\  .  Smith,  in  a  paper  de.ilinir  xvitli  some  Ne\\  Zealand  Ants,  and 
were  stated  to  have  been  sent  to  Europe  with  other  collections  from  ants'  nests.  I  have 
endeavoured  to  trace  these  specimma,  but  without  success,  and  so  far  Mr.  Smith  hss 
not  been  aUe  to  procure  fresh  specimens  for  me. 

Xhe  Teirestrial  Isopoda  are  well  worthy  of  study  from  the  point  of  vit'W  of  the 
.'en-xnipliiail  distribution  of  Hnirytals,  and  the  facts  of  (heir  distribution  will  be  of  s^reat 
value  for  testing  the  corirctuess  of  the  views  as  to  the  origin  of  the  fauna  of  particular 

•  Amak  t  Ibg.  Nat.  Hitt.  Mr.  7,  iH.  pp.  7D-7& 
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cotintrif'.s  aTid  pliUM's,  for  they  nrr  strictly  terrcstri;il  aniiuiils,  and  as  their  yonng  are 
hatt'licd  in  the  iiienljatory  ]>oueli  ol'  the  female,  it  seems  vuilikely  that  they  could  cross 
even  comparatively  narrow  tracts  of  ocean,  except  by  rare  accidents,  while  a  continuous 
isnge  of  high  mountains  wouM  also  be  a  formidable  harrier.  la  the  New  Zealand 
Journal  of  Science,  vol.  ii.  (1884)  p.  155,  I  have  already  called  attention  to  the  quettion, 
and  have  also  pointed  out  that  tlicir  distribution  in  aoy  given  laiul-arm  may  he  to  some 
extent  inlluenced  by  Hoods  in  the  rivers  carrying  logs  with  the  Isopods  attached  to  ;;re  it 
distances,  and  have  given  the  following  instance  where  this  appears  to  have  actually 
taken  place. 

The  species  Armadillo  regttlosm  {=Cufjafig  regulosm,  Miei-s)  is  (-ommoaon  logs  and 
under  tho  bitr1<  of  trees  in  the  Itusli.  but  I  had  not  found  it  on  (lie  open  Cnnterbury 
Plains  exeejit  at  one  place,  Eyreton.  wlieie  I  got  numerous  specimens  under  some  logs 
that  had  been  ciirted  tor  tii'cwood  from  the  river  Waimakariri,  after  having  been  washed 
down  by  the  river  for  at  least  twenty  miles,  probably  farther,  from  places  where  the 
species  was  abundant.  It  seenis  likely  that  the  Isopod  had  been  wjwhed  down  with  the 
logs,  for  T  found  it  only  at  that  particular  spot  at  Eyreton,  and  after  the  1<^  had.  all 
been  w^vd  it  was  no  longer  seen  in  that  district. 

it  would,  tlierefore,  be  interesting  if  some  iuetsi  could  bo  given  as  to  the  distribution 
of  our  New  Zealand  speeies,  especially  of  any  that  may  be  found,  in  other  eountries. 
Uttfinrtunately,  however,  so  little  is  at  present  known  of  the  Terrestrial  Isopodii  of 
Australia  and  other  lands  of  the  southern  aeas,that  little  can  as  yet  be  said  with 
certainty. 

Of  the  species,  by  far  the  greater  part  (IS)  are  known  only  from  Jfew  Zealand ;  two 
speoieSf  Pamellio  w^er,  Latr.  and  ArmadilUdium  vidgare,  Jjbltr.t  are  oosmopolilan,  and 
have  probably  been  introduced  by  artificial  means  ;  another  species,  Philoscut pubeacetm, 
Dana,  appears  to  be  idinilit  al  u  illi  a  s))ecies  found  at  the  Cape  of  Good  Hope  and  at  the 
Seychelles;  Aciiecm  enchroa,  Dana,  is  found  in  Tasmania  as  well  as  in  New  Zealand; 
while  Ligia  uoae-zealamtitc,  Dana,  and  OaiacuH  puiictutm,  Thomson,  arc  represented 
in  Tasmania  by  closely  allied  species,  and  ^Uu  neozelmteut  is  probably  equally  closely 
related  to  T.  spinulosm,  Dana,  &om  Tierra  del  Fuego.  In  the  genus  TrichonUewt  it  b 
rather  difTicviIt  to  malce  any  comparison  between  the  numerous  species,  hut  the  irenus 
is  a  very  a\  idcly  distributed  one,  and  species  are  known  from  Tristan  d'Acunba  and 
Valparaiso  *,  and  from  the  Straits  of  Magellaji  f.  The  genus  Armadillo  is  represented 
in  New  Zealand  by  at  least  six  species,  the  greater  number  of  the  apedea  of  tba  genus 
oocttT  in  the  tropical  countries,  and  Budde-Lund  t  pointed  out  that  about  half  of 
them  are  from  tlie  islands  aud  shore?  of  the  I'acifie. 

Of  the  distribution  aud  occurrence  of  tiie  different  species  in  New  Zealand  itself  a 
little  more  can  be  said.  Six  species  (u  e.  Iiigia  nociB-scalaadiaf,  TifLos  neoi»lanieu9f 
Soyphax  onuUiu,  Aekgekt  euehtva,  A^aoia  ppiheiuUf  and  Si^homMm  woUatemti)  an 

•  DoUAms  "bopodea  tcnrntrw  du  'CbBUcnser,'"  Swwfte  d'fitsilM  SciMtillqnM  dm  Ptiu,  ni«  A«iife(18M), 

j>]),  5  &  0  (S'  I'.'i""'''  Liipy'i. 

t  St«bb)ag :  Troc.  Zool.  Sou.  London,  1900,  Tart  iii.  p.  S6G. 
}  Iiopods  Totnttrfa,  It. 
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littoral,  bcincT  found  <m  or  near  tlic  sca-liejich,  and  prohnhly  >S>'/////«.r  (?)  <iitrl  ln!ifli<e 
should  also  be  added  to  this  list.  Of  these,  Ligia  aotW'Zealandim  in  iouuii  all  ruuud  the 
Kew  2eii]and  oout,  and  is  r«fy  abundant  under  stones  or  aea-vced,  especially  on  rocky 
povCioiis  of  the  shore ;  Segpkax  onuUm  and  At^trntut  etutknaa  aie  found  on  sandy  beaches 
either  on  the  surface  or  burying  themselves  a  little  in  tlm  sand  aljout  his^li  water  mark 
or  a  little  lower;  Scyphit.r  ortiutm  is  jirohably  ?»huii(l;int  on  all  such  Ix  adifs  in  the 
liorth  Island,  but  iu  tlie  South  Island  lias,  so  far,  been  recorded  from  ^Vestxwrt  only ; 
Aetmsia  eueh^  is  known  ftom  the  south  as  irell  as  the  north,  and  is  also  found  in 
Tasmania.  The  remaining  littoral  species  have  as  yet  been  recorded  each  from  one 
locality  only. 

Of  the  more  strictly  terrestrial  forms,  leaving  out  of  account  the  two  c(>stno|»olitan 
species  l*orcellio  Hvaber  and  Annadillidium  valgare,  and  also  Philoscta  jmbescens,  which 
is  found  at  the  Gape  of  Good  Hope  and  elsewhere,  we  have  Oniteiu  punetatiu^  found  in  all 
parts  of  New  Zealand ;  Armadillo  ambitioam  fh>m  all  parts  of  the  North  Island,  and  from 
Kcncpuru  and  Greyraoudi  in  (lie  Soutli  Island,  hut  not  known  further  south  ;  while,  on 
tlic  cnntmin',  Armad'Ho  r/ifii'/osim  and  I  lie  thrc('  species  of  Trichor/hrm  arc  Avidcly 
distributed  in  the  South  Island,  hut  as  yet  nut  l  i'cortled  from  the  North,  though  in  the 
ease  of  Triehmdtcu*  this  is  no  doubt  partly  owing  to  their  small  size.  Of  the  remaining 
species  too  little  is  known  to  justify  any  general  remark. 

It  niriy  piM-hips;  be  well  io  me  ntion  hi're  a  few  of  what  seem  to  he  the  moi-e  iinfjortant 
|K)ints  l)roii<^lit  out  iji  this  pajxT.  I  have  l>cen  able  to  settle,  in  what  I  hope  will  be 
considered  a  satisfactory  manner,  uncertainties  (hat  have  long  existt>d  with  regard  to 
several  of  Pana's  descriptions,  and  in  so  doing  to  reduce  to  the  rank  of  synonjms  some 
spedes  subsequently  described  (sec;  TAy  'Kt  uovO'zealanduBt  Set/phax  ormttUy  JPkUoKtia 
pubevcens,  AnnadiUo  upccioium)  :  I  establish  a  new  family,  Scyphacid/e,  corri?sponding 
mainly  with  Dana's  subfamily  Scyp/ificiiKf,  which  had  been  ij^norcd  by  most  subsoqitcnt 
writers,  and  show  thut  the  imperfect  dcvelopmeat  of  the  seventh  jMiir  of  legs,  which  Dana 
had  ooosidered  a  dtaractor  of  the  genus  Scyphax^  is  merely  an  immature  character  which 
in  this  instance  is  retained  till  a  later  period  oflife  than  usual,  and  s(;ttle  the  question  as 
to  the  rcliitiotisliip  of  Scyplicr  ornafvx  to  Actii'cia  enc/trwi  by  >.linNx  inir  tlmt  the  only 
connection  bctwi^n  them  is  that  botii  have  tlie  wimc  habit  of  living  on  sandy  Ijcaches. 

In  the  case  of  some  of  the  commoner  species,  I  liave  had  numerous  specimens  from 
many  localities,  and  have  thus  been  able  to  make  some  observa^ons  as  to  the  variations 
chat  may  be  met  with  in  these  species. 

In  most  of  the  f^jiecics  tlu  re  is  to  be  found  on  the  dactylus  a  spc*cially  Iohlc  and 
peculiar  seta  which  has  cbar!u;t<>ristic  forms  in  some,  at  any  rate,  of  the  genera. 
Schiodte  figured  this  "  dactylar  seta  "  many  years  ago  in  Tilanelhe*  *  albua,  and  "VTeber 
mentitmed  its  presence  in  some  species  of  Trit^nium  f,  bnt  I  cannot  find  that  any 
one  has  drawn  spi  cial  attention  to  it,  though  in  some  cases  it  is  rather  ttoticeable,  and 
together  with  the  form  of  the  dactylus  itself,  may  be  of  use  in  readily  identifying 

*  Vaing  til  dts  ttod«ij«<dUk»  Faoita  (Coix^nUagCii,  1649). 

f  «  Aittionunllc*  iilMr  Triebcniaeiden,"  AnhiT  fiir  3Bkia«ibp.  Ansloink^  Bd.  six.  p.  683. 
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he  scnii<?.  Tn  IJftifi  tlu-  (hn-f  yliir  seta  is  imliianehed  and  slightly  clublx'fl  at  the  end  ;  in 
Trichoniscm  it  divides  into  two  branches,  «ach  further  subdividin:^  into  fine  dlaments ; 
in  Scyphoniscus  it  divides  similarly,  thouj^h  dilTering  a  little  in  detail;  in  Tyloa  it 
is  zather  sbwt,  nnbnnched.  And  has  the  distal  h«lf  thicker  and  stippled^looldiigi  in 
Acttecki  ettchroo  it  is  somewhat  similar;  M'hile  in  Actteria  (?)  opihemis  it  is  larger  and 
vorv  (li-tinof ,  and  the  stippli-d  nppoaranon  of  \\w  dibtd]  ptntiou  luoks  mi  icr  a  hiafh  power 
as  it  it  were  caused  by  the  distol  i>ortiou,  re.seiablia»  a  narrow  circular  brush  with  short 
hairs  projecting  all  round  it.  It  is  sometimes  lost  in  specially  old  and  large  specimens, 
but  with  tills  ezeeptbn  is  always  to  be  found  in  the  genera  mentioned;  I  cannot, 
however,  find  it  at  all  in  Scuphax,  Oniscmt  PhUoadOf  AmutdUlkUnm,  and  Jrmtulillo. 
Beyond  the  siitrcrrstioii  that  it  is  a  tiuitilc  organ,  I  can  !»!v««  tio  information  as  to  its 
function.  A  setji,  probably  also  of  a  sensory  nature,  is  found  similarly  situated  in 
Agellus  aquaticm  and  some  other  Isopods,  and  also  in  many  Amphipods,  but  in  these  it 
is  leas  promin«it»  and  does  not  take  such  varied  forms. 

In  all  the  genera,  and  espeeiully  those  hitherto  im]i"i Trotly  known,  I  have  examined 
the  mouth-organs  in  some  detail ;  aii  aecur.it r  know  ledge  of  these  will,  T  (hinl,  iti  time 
help  us  on  towards  a  natural  classihcation  of  this  group,  for  tliey  seem  to  hu  luucb  luore 
constant  than  charaotos  talcen  bom  the  general  shape  of  the  body,  from  the  m-opoda,  or 
even  from  the  preaenoe  or  absenoe  ctf  air-cavities  in  tiie  pleopoda.  It  is  true  that  we 
may  get  sudden  variations  in  some  of  th<'  mouth-parts,  sncb  as  that  1  have  deserilied  in 
fhe  ouTor  lobe  of  the  fh-st  Ttinxilla  of  S'^'ipJioHhi-iif!,  or  \\\  Dollfu^  in  the  \n\\  -v  lull;;  of  the 
Sitme  maxilla  in  Jli'santiadillo;  but  tliese,  uecurriug  as  they  do  iu  groupn  in  which  the 
mouth-parts  are  otherwise  very  constant,  are.  probably  to  be  looked  upon  as  sudden 
variations  or  sports  that  have  comparatively  little  value  from  a  daasificatory  point  of 
view. 

I  give  here  a  Table,  based  mainly  on  the  mouth-parts,  showing  briefly  wliat  appear 
to  be  the  more  important  ehamciora  of  the  various  famiUes  i! — 

A.  Mantliblw  with  well'derdoped  molar  tnberde ;  ianer  lobe  of  lit  msxills  with 


three  plunni-«'  hi  i^rlcs. 

I.  Uropo<la  not  conccaletl  under  pleon. 

a.  Aatvuno:  witli  flagellam  luultiarticulatc i  eyes  large;  luule  urgna  double  .    .  Liuiidj:. 

b.  Anteniue  irith  flngdlam  not  more  tkm  6>joiatedi  eyes  small  j  mala  organ 

''in^'to   TKICHomscilMI. 

II.  Uropotta  conccaded  under  pleou. 

a.  'Sqpoeott  of  pleon  leparate  TruttA 

b.  First  five  srjrmcutA  of  pleou  coalesrcd  UBLUiaipjB* 

B.  \fandiblcs  without  distinct  molar  tubercle,  its  place  being  takeu  by  a  bnwb-ltke 

i;roup  of  luetic ;  inner  lobe  of  firat  nuudlla  with  only  two  2»luinoac  brutlea. 
I.  Maxillipedc!*  with  tenninal  joinU  of  modeiate  dse;  lamellar  longar  tbaa 

masticntor}  IdIh'  8cTH4lDJL 


II,  Maxill>pc<ic8  with  terminal  joiuts  small  und  almoi«t  rudimentary,  hardly  longer 
than  maaticBtaiy  lobe. 

«.  IJfopoda  moie  or  Isaa  prajeeting ;  aaiimla  not  rolling  into  perfect  ball    «  .  OMiaciSA 
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c,  UroiKKla  not  projcctiug  beyond  termiitBi  acgmeiiti  uiimak  rolliog  into 

perfect  ball  AKHAiili.tltDA. 

"While  this  tabic  dru's  not  profess  to  be  auy  very  near  approurli  to  a  natural  classifi- 
cation of  the  Terrestrial  ii>upoda,  it  is  probubk'  liiat  the  two  lui'gc  divit<ioiu>  A  auU  ii  do 
xepresent  distinet  groups  in  ▼bidi  development  has  proceeded  on  aimilar  lines,  in  each 
case  leading  from  animals  living  on  the  sea^JiOfe  mtiim  reach  of  the  waves  and 
breaf  liint;  only  very  moist  air,  to  others  of  pure  terrestrial  liahits  ojipaltlt'  of  Itrcathincj 
ordinary  dry  au*,  i.  e.  the  Hellerida;  in  tlic  one  case,  and  the  Arma<lillii(l;r  iu  the  other. 
It  is  interetiting  to  notice,  too,  how  the  protection  afforded  by  the  anirual'^  power  of 
MlUng  itself  up  into  a  ball  has  been  acquired  in  difiiarent  groups  that  are  certainly 
of  independent  origin,  e.  g.  in  tho  Tylidte,  Ilelleridte,  Armadillidie,  and  to  a  less  perfect 
dei^rw'  in  some  of  the  Scyphacidcn  (cfi.  ArtLueia),  and  perh.ips  also  in  some  of  tho 
Uuiscidve,  and  how  similar  is  the  general  apjx'arauce  of  the  body  in  each  of  these  groups, 
though  of  course  the  detailed  arrangements  by  wluoh  it  is  acquired  vary.  If  we  go 
beyond  the  Ouisooidee,  we  And  a  aimilar  power  of  rdling  into  a  ball  and  a  somewhat 
simihir  external  appearance  in  the  8phiaN>mid»  and,  among  the  Myriapoda,  in  the 
Gloneridjc. 

A  tabular  arrangement  of  the  Oniscoidea,  based  on  much  the  same  chamctei-s  as 
I  have  used,  was  given  many  years  ago  by  Ulianin  *  ;  his  table,  however,  goes  into 
greater  detail  and  separates  the  genera,  and  unfortnnately  it  is  in  the  Bnasian  language  f. 

For  the  bcnc6t  of  those  who  may  wish  to  identify  their  specimens  without  L^oino;  to 
the  trouble  of  di'isectinL;  oiif  tin-  motuli-jiarts,  I  i^ivc  the  fullosvini^  artificial  key  to  the 
New  Zealand  genera,  and  a  simiki-  key  to  the  species  under  each  genus  i-epresented  by 
more  than  one  species  : — 


A.  Body  convex ;  aniuuil  capable  of  roUiug  into  »  ball. 

I.  FlsgeUniii  of  sntenaa  S-jointed. 

J,  Outer  branch  of  uropMla  large  and  tprimiml  Arniadilliditm. 

2.  Outer  finmrli  of  iiro|>nd!i  small,  in^Tii-d  on  th<>  inner  aide  oC  the  eoUiifed  bsae.  AmudiUa. 

II.  t'lagcllum  ot  antenna  vritli  tuoru  thun  two  juitits. 

1.  Uiopods  quite  cooeeiled  benflstb  taramal  Mgoient   .  J)fk», 

2,  IVojxHla  e\tcn(liii|;  buyoud  terminal  sio^njii  nf  mid  visilili-  in  dorsul  \iew     .    »  Jlcttt^m. 
b.  Jiody  inuri;  or  lew  flattened ;  aniuud  not  capable  of  roUiug  into  a  bail. 

I.  FhgeUum  ci  antetmn  numj-jotated  Lyyia. 

II.  Flagellutu  2-joint«l, 

1.  Si<lc-platc!i  of  nictosouii:  lur^c,  (jxpaiKled  PorceUio. 

2.  Sidc>platcs  of  mcljuiome  small,  addressed   .  MeloponortAuji. 

111.  Ehgdhutt  vhb  thras  to  At  joints. 

'    1.  Eyw  large,  criTi-nt-sliapwl,  of  many  occlH   Scg^iax. 

2.  Eyes  small,  not  more  than  three  ocelli, 
a.  Body  witb  loni^tiidural  ridges   .   HaplopMiinklHU. 


•  *  Cmuiaiea,  Turkestaniiit,'  tit.  P«tenbui]g  tt  Momow,  1&76  (ue  iiadda-Limd,  <.  e.  p.  12). 
t  I  ham  ta  thank  Jlr.  H.  A.  Wflbrter,  litanitiwi,  TniTenitJt  of  Edinburgh,  for  tnmklinf  a  poattaon  of  Ulianiii^ 
work  fur  bm. 
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b.  Body  wit  boat  luugitudiual  ridgca   Ttiehonitau, 

8.  Ef  et  of  moderate  siae,  moie  tbm  tliNa  ocelli. 

o.  Picon  with  lateral  cxpaosioB*   OnifCW. 

b.  PleOQ  with  lateral  eNpansiutiM. 

L  Flageltuni  much  shurtcr  thuii  lti»t  joint  uf  poduuclc   Bctf/Jionuctu, 

ii.  FlagdlimAlmtM  bngM  Int  joint  of  pednnole  ........  Pl^ktd^ 


In  the  following  list  27  speeies  aro  meotioned,  but  of  these  there  are  4  whioh  I  have 
not  Bean,  and  which  mnst  be  oonddered  as  moire  or  lem  nnoertain,  tboug^h  one,  ArmadUIo 
^motm,  Dana,  Js  in  all  probability  a  good  species  and  distinct  from  the  others  !^iven, 
and  I  have  therefore  iticlndod  it  in  the  artificial  key  to  the  speoies.  I  have  not  been  able 
to  do  this  with  the  other  three  species. 


ONISCOIDEA. 

I.  LlOIIDiL 

1.  Liffi*  iWHe-ffMrtoNlftf)  Dana. 

II.  Trjchom»cio«. 
8.  TVieAsiiiiew /)Aoriii>MWi«,  tp.  nor. 

3.  otakfnHtH,  sp.  iiov, 

4.  M         Thomnoni,  Chilton. 
6.  BigfkflUhaimim  Helmrii,  sp.  noT. 


6,  Tyte 


111.  TVLIUA. 

>  >p.  nov. 


IV.  SCTPHACIDA. 

7.  Sespkut  ortuUttt,  Dana. 

8.  f?>  rtiirtlui  ilut',  O.  i\T.  ThoTn*tm. 

9.  8cyi<h(nmcu»  waitatemw,  nov.  gen.  et  sp. 

10.  Actmda  ewAnM,  D«o». 

11.  „     apihetuit,  ap.  hot. 


18.  OmimjNHMlafM,  O.  Thomson. 

hi>n>;pHri-!i.<h ,  nov. 
CwSdi,  Filhol  {nut  Men). 
Phileteia  pubaeau,  Dana. 

novie-zealandiee,  Filhol  (Ml 

17.  Porcel/io  trnber,  Latrcille. 

18.  ?  Metoponwthus  pruinusM,  Brandt. 


IS. 
14. 
15. 

Ifi 


VL  Akmadiixiioj;. 
19.  Arma^iRiBmH  wdfore,  LktreiUe. 
SO.  AmuMOo  pmf,i(io.ir-i.  Huddc-Luad. 


81. 

22. 

23. 

21. 

87. 


Dante,  Ilcllcr. 
apeaonu,  Dana. 

ruffulomis,  Miers. 

Hami/toiii,  sp.  nov. 
MaemakaUf  ap.  noT. 
iphuutu,  Dana  (mtt  «w»}. 


Family  I.  LTnTTT>:E 

In  this  family  the  ontenme  have  the  flogcllum  multiurtiuulalu,  i.  e.  with  more  than 
«ix  or  seven  joints,  tlie  mandible  has  a  irell«deTelop«d  molar  tuberde  with  triturating 
auffiMMt  the  inneir  lobe  of  the  &st  "»«^i«  beats  three  plnmoM  bristles,  the  termnial 
portion  of  the  maxillipedo  is  of  moderate  size  and  more  or  leoa  diitinoUy  divided  into  Are 
joints,  and  the  external  male  organ  is  doulile. 

The  family  contains  several  genera,  tlu;  bust  linown  being  Ligia,  Liyidium,  and 
^fym^het.  The  genus  CfeoUgia,  DoUfns,  appears  to  be  veiy  near  to  Zi(/ia,  bnt  the 
oolj  known  sped«s,  &.  Stmoni,  lires  fi»  away  from  the  sea,  while  all  ihe  species  of  ^gia 
an  foimd  on  the  sea  oosat. 
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It  Stjfloniscii^  tnagelloHicm,  Dtkua,  Moiigs  (o  Tr/c/ir»ihni.<t  a<^  Strbbini;*  thinks,  it  is 
evident  that  the  tUstiuctioii  between  the  lagiidui  and  the  Tricliouiscidse  as  regards  the 
anteniMB  breaks  down,  for  in  that  species  the  aatenna  may  have  the  flaj^ellum  with  as 
many  us  ten  joints.  DoUhis,  when  desoibing  this  species,  had  previously  stated  that 
Sfi/lo/iiiriis,  Dana,  is  very  near  to  TAgidium,  and  differs  from  it  only  in  thn  uropoils,  which 
want  the  long  hairs  characteristic  ol'  that  genus  t ;  in  ranking  this  stati  iiuMU,  however, 
he  may  hove  had  in  his  mind  also  the  species  Slyloniscus  yracilia,  Dana,  in  wliich  the 
uropoda  do  reaemble  those  of  Ligidmm  as  Stebbtng  has  also  p<Hnted  outi  but  it  is 
doubtful  whether  this  species  is  really  congeneric  with  S.  magellanicm. 

In  any  case  the  differences  between  the  Lii,'ii(l;i>  and  tho  Trichn  nisei  dip  arc  not  i^'reat, 
and  the  ejustence  of  genera  intermediate  in  characters  is  only  what  we  may  natiuuUy 
expect. 

Dana  placed  Stplomteut  in  Ms  snb-famify  Scyphaemw,  bnt  from  Stebbing's  dewniption 

of  the  moTith-partS  of  <S'.  vmyelktnicm  li  is  evident  that  that  ipeoies  at  any  late  CttttttOt 
cone  under  the  family  Scyphocide  as  I  haTe  defined  it  farther  mi. 

Gsniis  1.  LlOiA,  Fubricius,  1708. 

lAgia,  Bate  ft  Wetiwood,  Brttnh  ScstUe-Eyed  Cmrtnoes,  ii.  p.  1-12  (1868). 
lAgia,  Biulile-Lniul,  Crusta(«a  Isopoda  Torrcstria,  p.  258  (1H85). 

Light,  S-ur»,  C'nistrLcea  of  Norway,  ii.,  I«opoda,  \k  155  flSW)). 

The  generic  characters  arc  given  by  Sai-s  as  tollows : — 
Body  regularly  oval,  or  oblong  oval,  moderately  convex  ai)ove,  with  the  mctasouic 
not  abruptly  contracted ;  last  segment  rather  broad,  with  distinct  epimetal  plates.  Eyes 
large  and  convex.  AntenntEdtS  very  small,  witii  the  last  joint  rudimentary,  nodifom. 
Antonntr  ratlier  stroni?  and  elongjited.  5Iandil)h's  wi<h  a  ciliated  lappet  and  numerous 
penicits  beiiind  tlu^  cutting  part.  Maxillipeds  eom^jaratively  short  and 'stout,  with  the 
terminal  part  rather  expanded,  epignath  rounded.  Legs  gradually  increasing  in  length 
posteriorly,  dactylns  distinctly  bi^ungnicnlatc.  Opemdar  plate  of  pleopoda  sub- 
branchial,  llropuda  more  or  less  elongated,  basal  part  not  j^duoed  iiuid^  xami 
narrow,  stylifonn,  siilu  qual,  each  with  a  single  apical  spino." 

This  is  the  only  genus  of  the  family  tliat  is  represented  in  New  Zealand,  and  the 
single  species,  L.  notKe'Seolanduet  described  below,  agrees  well  with  the  chantcters  of  the 
genus  as  just  quoted  from  Bars.  It  difibrs,  however,  from  the  chaiacters  of  the  fiumly 
in  that  the  two  hairy  bristles  on  thr  !iim  r  side  of  the  second  maxilla  are  wanting,  and 
the  terminal  jmrt  of  thr  n  axillipnl--,  though  showing  distinct  evidenw  of  Hve  joints,  has 
the  thi-ee  joints  preceding  the  terminal  one  united  together  into  one  plate  with  the 
sutures  only  partially  indicated.  The  <HCtenial  male  organs  lie  eonridnably  difibrent 
from  those  of  the  typical  spedes  X.  oe&uUea.  In  all  these  points  X«  taufnUien9i&,  Dana, 
from  Austmlia,  closely  resembles  L.  novce-zetUaHdim,  and  as  these  peLiniaritlt-s  are 
probably  '-bari'il  b\  other  species  whieli  like  thcni  are  nevertheless  tnie  L/'jin-,  it_^wili  be 
well  to  slightly  modily  the  characters  of  the  family  as  laid  down  by  ciars  iu  order  that 
these  spedes  may  be  included. 

•  fnc.  Zool.  8oc  Vm,  jf.  500.  t  UiMlim  du  Cape  Horn,  Onuteodi,  f.  72. 
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1.  LtGIA.  VtfVM'tMALAXaaA.    (PL  IL  fig.  I.) 

Lfjffia  noei.sealanditB,  Dnnn,  T^S  Kxjilor.  Kxpetl.  xiv.  Criiitt.  part  ii.  p.  739,  pL  xUx.  fig.  2  (1858). 
Lit/ia  Hova-zealandite,  Micrs,  Cat.  Crust,  of  N«!W.  Zealand,  p.  1U3  (1876). 

£1710  quadrata  (Iluttou,  HS^, Cat  V. Z.  Crust.),  G.  M.  Himiiaoo, Tnuit.N. Z. Inat  xi.p. 232,  pi.  x  A, 

norf-TeafinuUif,  RtiiMt  -Tjund,  Onutacea  Is<>|MMia  Twmtria,  p.  271  (1885). 
Liyiu  quadrata,  liuddc-Lutidj  t.  c.  p.  :;i71 

mtm-XMlan^,  Filbol,  Miwioa  de  I'tle  Campbell,  p.  445  (1885). 

rj'/i<t  fjiiailmtii,  Filli..l,  /.  c.  p.  il'j  (1HS5). 

Aig'/a  neo-::ela»ica,  Tliotmon  &  Chilton,  Trans.  .\.  Z.  Inst,  xiriii.  p.  157  (18b(i). 
lijfu  qwdrala,  Thonton  ft  CbUtoo,  /.  e.  p.  157  (IHSC). 

Sp&!ific  detoriptioH. — Body  elou^^te  oval,  about  twice  a&  long  as  broad,  rather 
convex;  surfaoe  finely  granular,  sometimes  with  minute  Beta),  giving  it  a  puactate 

appearance.  Outer  antenna?  slender,  minutely  setose,  two-thirds  the  lonj^th  of  the  body; 
fifth  joint  of  i>edunrh'  as  loiii;  as  the  third  and  fourth  coriiljined,  f!;iL,'t  lliini  fully  twice  as 
long  iis  the  fifth  joint  witli  about  twenty  joints.  Eyes  large,  .sulxjuatlrate,  distinctly 
angled  towards  the  middle  lioe,  facets  very  numerous  and  of  small  size.  Vertex  with  a 
tiansverM  depression  jnst  posterior  to  the  sng^e  of  the  eyes,  interrupted  in  the  middle. 

Posterior  border  of  the  first  and  second  s<'!^jnents  of  the  mcsosome  transverse,  not 
produced  Imf'kwrinls  at  the  lateral  angles;  latoi^  angles  of  the  vcnuiiiUMg  segments 
progressively  more  and  more  produced  backward,  those  of  the  seventh  Mi:nient  reaebinsf 
as  far  as  (he  angle  of  the  third  segment  of  metasome.  ffide-platcs  (  tjpimera")  large, 
distiuetly  ttnarkinl  off  from  the  middle  part  of  the  segment  by  a  longitudinal  salens  in 
the  secotu],  third,  and  fourth  segments,  the  sulcus  very  indistinct  in  the  remaining 
He^rments.  l^'gs  spinose,  gradually  increasing  in  lengtli  pust*  ridrly,  the  first  and  s«'C(ind 
in  the  male  baviug  the  carpus  liroudeued,  and  the  propudos  uud  dactylus  impinging 
against  it  to  form  a  snhohelate  hand,  the  first  being  broader  than  the  second :  in  the 
fiemale  all  the  legs  dmple ;  in  esdi  leg  the  daetylus  has  a  seotmdary  sloider  nail  about  half 
the  length  of  the  terminal  nail ;  at  the  base  of  the  terminal  nail  arises  on  the  outer  side 
a  long  seta  slightly  clubbed  at  thr  11. d  and  reivching  as  fur  as  the  end  of  the  terminal  nail. 

Teruiiual  segment  of  the  metusuuic  subquadrate,  its  lateiul  angles  acute  but  not  much 
produoed,  posterior  margui  regularly  convex  in  the  middle.  Uropods  with  the  poduncie 
Sttheylittdruad,  a>hont  half  the  length  of  metasome ;  the  two  rami  of  nsarly  equal  length, 
the  outer  often  rather  the  shorter  and  more  slender,  both  tapering,  minutely  setose,  and 
wilh  one  or  two  apical  setie. 

Colour:  yellowish,  closely  speckled  with  black,  giving  a  greyish  or  slaty  cllect. 

Length  about  13  mm.,  breadth  about  S'6  mm. 

JSToftf^a^.— Very  abundant  on  all  the  ooasts  of  New  Zealand,  generally  found  under 
stones  or  seaweed  about  !iigh-\\at''r  mark,  but  sometimes  extending  a  little  further 
inland.    It  runs  with  great  rapidity  when  disturbed. 

Retnarka. — It  is  only  after  considerable  hesitation  that  1  have  united  Ligia  qnudratit, 
Thomson,  with  Iggia  noeMeatandiw,  Dana.  Wben  Mr.  Thomson  described  his  species 
he  was  acquainted  with  Dana's  description,  but  found  that  it  differed  from  his  specimens 

sKooiiD  nniM.— sooxoav,  toIi.  tui.  17 
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in  Homn  points  that  npponml  vr-ry  flrfinitr  nnA  wril  marked,  and  ho  therefore  established 
for  them  the  new  species  /jigia  quadrata.  All  spccioifens  subsequently  examined,  both 
by  Hr.  Thomson  and  myself,  were  fonnd  to  agree  with  the  oharaoten  m  hud  down  for 
X.  quadrata,  and  thus  to  difiier  from  L.  mci-sealaHdm,  Dana,  and  henoe  in  our  "Gritieal 
List  of  the  Crustacea  Malaoostraca  of  New  Zf  ;ilaiiil."  •  under  the  heading  Li/^in  nnri- 
zfffflfiii'/i'fn,  thet  remark  is  made  "T  do  not  know  tins  species,  M. T."  The  points  ia 
which  Dana's  description  differed  iroin  our  specimens  are : — 

(a)  The  surfkee  of  the  thorax  and  abdomen  *'  cohered  with  yery  short  hairs.*' 

(6)  Base  of  caudal  stylets    nearly  as  long  as  the  abdomen." 

(e)  BraiiclH  s  of  caodal  Stylets    quite  nnequal    and  the  longwr    hardly  aa  long  as 

tlio  thomx." 

in  none  of  the  specimens  tliat  I  have  examined  could  the  dorsal  surface  be  said  to  \m 
**ooy«nd  wifli  very  short  hairs,"  and  Mr.  Thomson  tells  me  that  no  baim  are  to 

be  found  in  living  s|iecimens,  which  he  has  reoentily  fe^xamined  at  my  request,  aa  I 
thought  It  just  possible  that  tlich.iirs  ml'j;lif  Imvp  -lot,  worn  off  in  the  sjiirit  specimens 
that  I  brought  from  New  Zealand  witii  me.  I  have  been  anxious  t(»  get  for  coinpririson 
Bpeciiueus  from  the  i^iy  of  Islands,  where  Dana's  type  spedmeus  were  obtaiued,  and 
tbough  I  have  not  been  sucoeasftil  in  this.  I  have  in  Mr.  Thomson's  colleotioa  apedmens 
from  Waiwera,  a  locality  nortii  of  Auckland  and  not  very  far  remote  from  the  Bay  of 
Islands,  and  T  find  tluii  these  differ  a  liltio  From  our  South  Island  specimens,  and  tliouirh 
I  rei^urd  them  m  undoubtedly  the  same  species,  they  show  some  slight  approach  towards 
Dana's  description.  Thus  the  antenniu  are  slightly  longer  and  more  slender  and 
disiinefly  more  hairy  than  in  the  typteal  specimens  of  Idgia  quadrata,  and  the  surface 
of  the  body  when  vi(  ^  1  vith  a  hi<;her  power  shows,  especially  at  the  edges  of  the 
segment*?,  Tery  minut<'  little  setn'  which,  though  they  scarcely  project  beyond  tlie  surfaoe 
and  are  not  deserving  of  the  name  of  "very  short  hairs,"  must,  1  think,  have  given  the 
appearance  which  Dana  has  thus  described.  In  South  Island  speciuiens  these  minute 
points  are  mueh  less  marlced  bat  can  occasionally  be  made  out.  The  nropoda  in  the 
"Waiwera  specimens  are  a  little  more  slender  than  in  South  Island  ooes,  but  as  in  them 
the  base  is  only  about  liulf  as  iunir  ns  (lie  abdomen,  and  1  have  not  seen  any  in  which  the 
Imse  is  "  nearly  as  long  a.s  the  ab<i<mien,"  but  it  must  be  remembered  that  in  young 
specimens  with  which  Dana  perluips  had  to  deal  the  uropoda  are  oonaid^ably  lougur  in 
proportion  than  in  ftilly<grown  specimens.  The  braaohea  of  the  uropoda  are  again 
usually  of  nearly  the  same  length,  though  the  outer  one  is  generally  » little  the  shorter, 
and  tlie  ^ariation  in  tlieir  rol  itivi'  lengths  is  pretty  Mmsideraljlo,  and  specimens  in  wfnch 
the  diJtereiicH  was  moi-e  marked  tlian  usual  may  liavi!  led  Dana  to  descrihe  them  as 
quite  uneiiual."  The  longest  branch  is,  however,  always  much  shorter  than  the  thorax, 
and  I  must  r^rd  Dana's  statement  that  it  is  "hardly  as  long  as  the  thorax**  a>  an 
unintentional  exaggeration  or  else  a  mistake  for  "  hardly  as  long  as  the  aibtUmi^." 

In  his  "  CataloEjue  of  the  New  Zealand  Crustacea,"  Miers  refers  speeimens  in  the 
British  Museum  to  Dana's  species  without  any  (question  Lieyoad  remarking  that  "  the 
rami  of  the  caudal  appendages  are  equal  except  in  one  speouoMn,  whcra  they  arc  slightly 

*  TfHHMtiMit  K«v  2nluid  Iniifeitato,  Zfiii.  p.  157. 
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unoqiijil  "  TVIii-n  visiting  the  British  Museum  I  found,  however,  that  the  specimens 
are  lalxHi'd  "  f  Ligia  nwa'-zmlfnidUe.,  Dana,"'  and  tliat,  so  far  as  can  be  seen  in  their 
dried  and  impei-fect  condition,  they  resemble  my  "Waiwera  speuiiueus  very  closely,  and 
thus  differ  from  Sana's  descriptioiiB  in  tbe  otber  chaxacters  that  I  have  pointed  out  aa 
well  as  in  that  of  the  nimi  of  the  uropoda. 

1  have  (li<;oiis'<:f'(l  tlii-.  (jufstion  at  wh  it  w  ill  prolmbly  be  thought  to  he  undue  lenj^th, 
but  I  think  tiiat  luil  mucous  should  always  he  given  before  one  aperies  is  retrnnlwl  fis 
tl»e  synonym  of  another,  and  U  is  well  to  hesitate  belbiu  veniuriiig  Ui  dispute  the 
aocuraoy  of  Dane's  deecriptions. 

As  tills  !-|HH.nes  is  the  largest  and  one  of  the  commonest  of  the  Terrestrial  Isopoda  of 
'Ne^^  Z.'alaiiil,  and  is,  ninrrnvpr,  of  a  more  gcDer.ilizfd  tvpo  than  Ww  otiiiTs.  it  deserving 
of  close  attention  l)y  any  wlio  wish  to  study  the  group,  and  J  therettae  give  lu  rr  n  fairly 
foil  account  of  its  external  anatomy.  I  do  not  propose  to  consider  its  internal  auat«)mv, 
though  it  wonld  no  doubt  repay  careful  consideration;  indeed,  I  do  not  know  that  the 
internal  anatomy  of  any  species  of  the  geima  has  yet  been  worked  out  in  detail,  though 
many  years  n^o  Li  icboulhit  published  an  t  vct  llent  puptir  on  a  species  of  t!ic  riosely 
allied  genus  Ltyidium  •,  and  Max  Weber  has  more  recently  given  a  more  minute  account 
of  the  anatomy  of  some  species  of  the  family  Triclu>ni*cida'  which  comes  close  to  the 

Di'tdUfid  J)esrripttoii  of  Liu'ia  nova;-zealandisi«     (PI,  11.) 

The  size  is  naturally  subject  to  sotue  variation,  but  all  the  specimeus  tiiat  I  have  seen 
are  considerably  smaller  than  fully-grown  specimens  of  i.  oceaiucu.  The  following 
measorements  may  be  taken  as  about  the  average : — ^length  of  body  12  mm. ;  greatest 
breadth  G  mro. ;  h  i  f  mesosome  T  o  mm. ;  of  metaaome  4  mm. ;  of  antennae  10  mm. ; 
of  iirn]ii)da     miii,  iliasc     mm.,  rnmi  3  mtn.). 

The  lieati  is  uval,  about  tliree  times  as  broad  as  long,  the  anterior  margiti  regularly 
convex  and  without  lateral  lobes ;  the  eyes  are  large  and  occupy  nearly  the  wbole  of  the 
hteral  margins,  their  anterior  and  posterior  sides  meeting  at  a  distinct  angle;  the  facets 
are  small  and  very  numerous. 

The  surface  of  the  h<  ad  sliuu  s  a  transverse  depression,  interrupted  in  the  middle,  just 
posterior  to  this  angle  of  the  eyes. 

The  first  segment  of  the  mesosome  is  about  as  long  as  the  head.  Its  epimeral  portions 
extend  anterioriy  about  to  the  middle  of  the  lateral  margins  of  the  head,  the  suture 
marking  them  off  from  the  central  portion  being  indistinctly  marked  in  posterior  part  of 
the  segment  only;  the  j>ost«rior  mriri^iti  straight;  the  second  and  third  segments  simihir 
but  a  little  longer  than  the  first ;  the  fourth  segmout  the  widest,  its  posterior  margin 
slightly  concave,  and  lateral  angles  a  little  produced  baekwacds ;  lifth,  sixth,  and  seventh 
segments  gradually  narrowing:  lateral  angles  acute  and  mora  and  more  produced 
backwards,  those  of  the  seventh  segment  reaching  nearly  to  the  postero-lateinil  angles  of 

•  "Mcmoirc  M.ir  1^  T  iYi  H    lo  Fnavm  (la^^wm  Arnom;  finsdlX"  Ann.  A.  Boi«Maa  Rst.,  Baoond*  fl^rie, 
tODM  XX.  pp.  10;^-142,  PI.  4  &  o. 
t  "  ADitwMdwt  ibw  Ikiabo^HUmi,"  liabiT  L  Mikfoiikop.  AwUmiie,  Bd.  «ix.  pp.  a7U-648,  Tabw  zxfili.-xiiz. 
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the  third  segment  of  meUMOiue.  TUe  sutures  dividing  the  epimera  from  the  central 
portioiw  aie  fairly  etrident  in  tbe  seeond,  third,  »nd  fouHh.  legmentB,  hot  axe  intotinot 
in  the  fifth,  aixfih,  and  seventh ;  in  tome  Bpeoimens  they  are  indfstinetly  marked  in  the 

fifth  segment  also,  and  the  distinctness  of  the  sutures  is,  I  think,  a  character  that  in 
suhject  Uy  onnsitJpnthle  variation,  though  DoUfus  has  estahlished  a  new  genus  Gfofiffia 
differing  from  JJffia  only  in  having  the  epimera  not  distinct  for  a  species,  G.  6'nnoni, 
found  in  the  forests  of  Teneniela  at  an  altitude  of  1200  metres  *. 

The  m^asome  Is  considerably  narrover  than  the  mesofome,  the  first  and  second 
segments  small  and  without  distinct  epimeral  pr^yections,  third,  fourth,  and  fifth 
segments  subequal  with  wellltlcvelopefl  epimera,  lateral  angles  acutely  prfKhicefl 
backwards,  those  of  the  fifth  segment  reaching  very  nearly  to  the  postero-laterai  angle 
of  the  sixth  s<^ent ;  sixth  segment  with  its  posterior  margin  deeply  hollowed  on  eiidL 
side  for  the  base  of  the  uropoda,  its  central  port  regalaarly  conTCX. 

Surface  of  whole  body  slightly  granular  and  with  a  few  irregularities,  showing  under 
a  high  power,  espeoially  at  the  sides,  very  minute  seta;  which  scarcely  project  beyond  the 
surface. 

The  tmtetmmla  consist  of  the  nsual  three  joints,  the  first  mudi  the  broadest,  second 
nearly  as  lon^  as  the  first  but  narrower,  the  third  very  small,  ronnded  at  the  end ;  a 
few  minute  setas  are  present,  ehiefly  on  the  second  joint,  hut  no  '*  sensory  sets  "  were 

observed. 

The  antenna'  arc  represented  in  Pi.  11.  fig.  1  a.^ :  the  first  three  joints  arc  subequal, 
short,  nearly  as  broad  as  long,  the  fourth  jmnt  shorter  than  the  fifth  but  broader ; 
flagi^nm  aboat  as  long  as  the  last  three  joints  of  the  pedunde  together ;  in  the  fig.  a.^, 
taken  from  n  s-prcimcii  12  mm.  in  Icni^th,  the  flaLCi  llum  is  poraposed  of  fifteen  joints,  but 
it  may  eoiitain  a  greater  or  less  number,  Tliomsou  sa^vs  "  flagellum  16-  to  2.3-jointed." 
There  are  numerous  short  and  rather  stout  setas  on  the  last  three  joints  of  the  peduncle, 
and  finer  seta  on  each  joint  of  the  flagellum.  In  the  South  Ishuid  specimens  these 
latter  are  usually  shorter  than  Uie  breadth  of  the  joint  from  which  they  spring,  but  in 
the  Waiwera  speeirncns  they  are  folly  as  loug  as  the  joint  is  wide,  or  may  even  slightly 
exceed  this  length. 

The  moiUh-parU  are  well  developed  and  of  a  more  generalized  type  than  in  most  other 
Terrestrial  Isopoda.  Thettjijver  lip  calls  for  no  special  remark ;  it  is  rounded,  with  a  very 
shallow  emargination  at  its  extiemity,  and  provided  with  numerous  short  sctu;  in  the 
iisunl  manner.  The  iiKindihlfn  arc  stroni:  and  of  the  jame  iji-nernl  shnpe  as  in  Ligia 
ociHimca ;  in  tlie  right  mandible  the  outer  cutting-edge  is  iormcd  ol  iour  stout  teetii ;  the 
accessory  appendage  is  slender,  bends  abruptly  about  the  middle,  and  on  its  inner  side  is 
prolonged  into  a  slender  acutely^pointed  process ;  its  terminal  part  is  nearly  transparent, 
and  its  basal  part  appears  very  pale  brown  and  is  evidently  much  less  highly  chitinized 
than  the  corresponding  part  in  the  leTl  mandible;  betwt  * n  fliis  aecfSKory  appciulago  and 
the  molar  tul>ercie  is  a  soft  membranous  lolie,  rounded  at  the  end  and  thickly  covered 
with  sets,  those  along  its  kiuer  margin  being  longest  and  plumose;  molar  tubercle  strong, 
curving  inwards,  ite  truncate  extremity  covered  with  doaely-set  rows  of  short,  stout  settt. 

•  «  Toyaav  d*  If.  K  ttmen  mi  TctwrndK,'  Am.  SooiA*  «ot«.  d«  Fnaos,  voL  Izii.  (16S3),  pi.  848. 
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Tbe  left  mandible  hns  the  outer  cutting^dge  of  four  teeth  much  as  in  the  rig^ht,  but  the 
accessory  ?ippenrln!Te  is  much  stouter,  thick  and  dark  brown  simihir  to  flii'  outer  cutting- 
edge;  it  cjuls  in  several  stout  tfeth,  of  which  the  outer  one  is  the  longest  and  strongest, 
and  »  followed  by  two  short  double  teeth ;  the  memhranoiu  lobe  and  the  molar  tabeide 
are  sliuflar  to  those  of  the  right  mandible. 

The  lower  lip  consists  of  two  broad  lohes  somewhat  widely  separated,  with  the  ex- 
tremities Itro^idly  rounded  and  thickly  covered  with  short  setae,  most  of  which  ate 
directed  inwards. 

Tiie  Jini  maxiUa  ate  ptacticall^  the  «arae  iu  form  as  those  of  Li^iu  ooemueti,  the  ovtet 
lobe  being  atont.  longer  than  the  inner,  and  provided  aif  its  extifemity  with  about  eight 
strong]y*euyved  setR,  those  to  the  outer  ride  being  the  longest  and  stoutest  The  inner 

lobe  is  mon>  delicate,  apparently  memhrnnou? ;  it's  extremity  appears  concave  on  its  inner 
side,  and  it  bears  the  three  characteristic  plumed  setie,  the  distal  one  being  very  short 
and  the  proximsl  raw  the  baigest. 

The  $eeo»d  nuatillai  are  stoutly  formed,  oblong  in  shape,  about  two  and  a  half  times  as 
lone  as  hrosd,  the  extremity  irreguluily  loiuult'd,  its  inner  half  and  the  distal  portion  of 
the  inner  mart'in  frinc^d  with  sctii-  ;  tliere  is  also  an  oblique  row  of  setae  on  the  surface 
of  the  maxilla  near  the  •  iid  ;  t  he  outer  margin  bears  tine  setts  towards  the  base,  the  more 
distal  portion  being  appurentiy  tree.  I  can  find  no  trace  of  the  two  plumose  setSB  vbick 
are  found  in  Idgki  oeea$i$w  towards  the  end  of  the  inner  margm,  and  the  diTision  into 
two  lobes,  which  is  partially  indicated  iaX%naooMmte»and  other  species, is  not  fecognis* 

able  at  all  in  tbe  present  speeies. 

The  maxHlipedes  also  show  rullier  more  coalesceuce  of  the  diflerent  parts  than  those 
of  Ligia  oeeamiea',  the  first  joint  {coxa)  is  short  andyery  broad,  and  theexopodite  ari«njf 
from  it  is  short,  suhtriangulAr,  rounded  at  the  end,  and  its  free  margins  fringed  with 

setie  ;  its  articulation  with  the  basos  is  oblique,  extending  further  distally  on  the  anterior 
(upper)  surface  than  on  the  postcdor,  the  extremity  of  the  coxa  licinir  ^tmnijly  convex 
on  the  anterior  surface  but  straight  on  the  posterior ;  the  next  joint  {basos)  is  nearly 
oblong,  fully  two-thirds  as  broad  as  long,  its  outer  margin  slightly  oonrex  and  bearing  a 
fringe  of  fine  setas ;  the  inner  margin  is  straight,  and  is  bent  inwards  {i.  e.  upteards,  in 
the  usual  position  of  the  moutli-pJirts)  to  form  a  piece  at  right  angles  to  the  outer  surface 
of  the  mnxilliprdcs ;  this  is  thickly  covered  with  short  fine  Hcttp,  and  narrows  dis'tnlly 
where  it  extends  on  to  the  masticator^'  lobe,  whicli  is  formed  by  a  pi-olongalion  of  the 
inner  part  of  the  basos ;  the  masticatory  lobe  is  truncate  distally,  and  bears  there  two 
stout  teeth  and  many  finer  sete.  The  terminal  portion  of  the  eudopodit6(**palp*'} 
shows  indications  of  being  formed  of  five  segments,  of  which  only  ihc  fii-st  and  last  are 
completely  <^f'pnrntpd  fi-om  the  others,  the  seeond,  third,  and  fourth  being  coalesced  into 
a  flat  plate  with  the  lines  of  suture  visible  towards  the  inner  side  only  ;  ou  the  outer  sidti 
the  extremity  of  each  joint  is  marked  by  one  or  two  stout  set«e,  the  rounded  inner 
margins  of  the  last  four  sejsments  are  thidtly  covered  with  short  sette.  Fig.  m^.*  shows 
the  maxillipede  iVoni  its  nnfcrior  asprct,  i.  r.  tlint  next  to  the  second  maxilla,  and  from 
this  point  of  view  tiie  coiiiieetion  of  the  masticatory  lolic  w  ith  ttie  hnsos  can  ha  clearly 
made  out;  when  seen  from  the  posterior  (fig.  mxp.)  the  junction  of  the  basos  with  the 
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succeeding  joint  extends  r'vj:h\  .icros";  to  thf  inner  margin  and  makes  the  masticatory  li  il)e 
appear  scpurdtcd  frou>  t  h*;  hasos  tliough  it  is  directly  continuous  with  it  on  the  anterior 
surface. 

Tlie  ,fir»t  pair  <^  lega  diiTer  conaidmltly  in  the  two  sexes.  In  the  fsmale  (TL  11. 

fij?.  ?  )  the  ap])cndage  is  similar  to  tho  suci^rMliug  pairs,  though  nither  shorter;  the 
basos  is  sonir^liat  ohlong,  and  beai"s  a  few  stouf  sv\;v  on  its  u|)j)er  or  inner  side  at  the 
distal  end ;  the  Iom cr  or  outer  surface  has  u  slightly  iioUowed  depression,  into  whicli  .the 
more  distal  joints  of  the  limb  rest  when  tbcy  are  bent  baclc  upon  the  basos,  as  they  are 
in  the  usual  position  of  the  legs.  Tlie  shape  of  the  other  joints  and  the  arrangement  of 
the  seta.'  on  them  can  be  readily  innde  out  from  the  fiirnre;  tlie  piopodos  is  cyliudrieal, 
much  narrower  than  tlic  cjirpus,  and  lias  on  its  iiiiu  r  imngiu  a  rei^ular  roM'  of  alK)ut 
six  short  i>eti£ ;  the  dactjlus  is  somewhat  slender,  and  Las  tlie  hixiol  portion  covered, 
especially  on  the  outer  side,  with  short  fine  setae  and  a  few  spinlform  ones ;  the  terminal 
portion  forms  a  strong,  curved  nail  with  margins  regularly  curved  and  without  setXS;  the 
accessory  nail  is  about  half  Jts  long  as  (lie  t.  rniinal  ^iie  and  irsiicli  more  slender;  at  the 
bfipe  of  the  tenuiiird  nnil  arises  from  tlie  nuti  r  iii:iii;iu  a  lim:^-,  wi  H-inarked  seta  aboixt  as 
long  as  the  teruiiiial  tuiil,  but  usually  curved  Ijaekwurds  and  liaving  a  slight  club-like 
swelling  towards  its  extremity.  Tliese  points,  with  regard  to  the  dactylus,  are  repre- 
sented in  PL  U.  fig.  1  /J."  !^*,  wliieh  shows  the  extremity  of  the  seventh  pair  of  logs, 
but  "with  very  slight  niudificalioii  tlie  figure  and  descrijitinn  .qiply  to  all  the  ])airs. 

In  the  male  the  tirst  pair  of  legs  is  much  stouter  than  in  the  teinale,  the  meros  islander 
and  more  triangular,  while  the  carpus  is  ovoid,  being  much  expanded  on  the  iuuer  side, 
and  against  it  the  propodos  and  dactylus  closely  itupinge  and  form  a  powerful  subohelate 
hand  ;  the  ])ro2M>dos  is  stout  and  slightly  currod,  and  the  dactylus  rather  stouter  and 
shorter  than  in  the  fenmle  The  ireivn-n!  njipenraneo  of  this  appendage  in  tlie  mnle  is 
very  like  that  of  one  of  liie  gnalltopoda  of  an  amphipod,  or  like  the  first  pair  uf  Icl^s  in 
Phreatoicua^  but  iu  these  the  subchelate  band  is  formed  by  the  dactylus  impinging 
against  the  enlarged  and  swollen  propodos,  while  in  the  present  species  the  propodos  and 
dactylus  together  impinge  against  the  enlarged  carpus. 

The  second  pair  af  Irr/s  in  tha/fUKtlc  is  quif^'  siiiiiln  r  in  rui  ni  and  size  tu  the  first .  In 
the  vuile  it  has  the  form  of  u  subcliclale  liand  like  the  tirst  jHiir,  but  the  carpus  is  much 
narrower  and  its  inner  edge,  which  forms  the  palm,  is  not  so  (wnvex. 

The  third  pair  qf  legs  in  female  is  quite  similar  to  the  preceding  pairs  in  form,  but 
is  usually  a  trifle  loni^-  r;  in  flie  it  may  have  the  carpus  very  slightly  expanded,  as 
in  liie  first  and  second  pairs,  hut  more  generally  it  hfis  riotliiiiL:  uf  tlie  giiatbopod  form 
and  is  almost  identical  with  the  correspoiuUng  aj)pendagci»  of  the  female. 

The  succeeding  |iau-8  uf  legs  in  both  sexes  are  gressorial  and  similar  to  one  another  in 
general  form,  but  there  is  a  gradual  increase  in  length  and  slenderneas  as  we  pass  to  the 
seventh  pair.  In  all  there  is  the  smooth,  slightly  concave  depression  on  the  hasos  against 
which  the  otln  r  jitints  impinge,  and  the  dactylus  .-dways  bears  the  chnrneteristie  eliihljed 
seta  already  described,  though  iu  spirit  specimens  this  may  sometimes  be  lost,  more 
frequcutly  so  in  dder  and  larger  forms.  The  eeeenik  teg  is  represented  in  Fl.  11, 
fig.  1     9 )  and  it  is  scarcely  oeoeasary  to  give  a  detailed  description  of  it 
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The  pl'-op(i'/<f  [ncscnt  the  usual  features,  and  nil  consist  of  a  sljort  basal  portion  of 
protopodite,  from  which  spring  the  eudopudito  and  esopodito ;  of  tlicse  the  eudopodito 
w  entirely  branchial  and  has  ifa  margins  perfectly  free  from  sette,  while  the  exopodite 
appears  to  be  mainly  opereubur  and  usaally  baa  its  margins  more  or  less  Mnged  with 
plumose  setse.  It  will  he  convonitmt  to  describe  the  pteopoda  of  the  female  first,  and 
tiien  to  point  otif  tin-  s[i(n;i:il  nuxliiiiMfloiis  in  tlic  mahv 

The  first  pU'ojjod  has  the  protopoditc  sliort  and  broad,  roughly  rectangular  hut 
narrowing  a  littkt externally ;  on  the  outer  side  it  bears  a  small  rounded  appendage  with 
nuirginB  five  from  setn,  which  appears  distinct  from  the  rest  of  the  protopsdite  though 
not  distinctly  separated  by  nny  siit:ire  or  artieulation.  This  appendage,  which  is  found 
on  tlic  first  and  second  pleopoda  of  both  sex^'s,  is  |>f»rhrips  f  o  be  looked  upon  as  an  "  epi- 
podite"  ;  it  will,  at  any  rate,  be  convenient  to  refer  to  it  by  this  name.  The  exopodite 
is  suhoval  in  shape  and  much  larger  than  the  endopodite ;  its  margin  bears  a  few  irregular 
plumose  Betas. 

The  second  plcopod  of  the  female  closely  resembles  the  first,  but  is  slightly  larger ; 
from  the  centre  of  the  sternal  plate  of  the  segment  is  a  small  suhtriangular  i^rojeetion, 
truncate  at  the  extivmity ;  the  epipudite  is  longer,  more  poiuted  at  the  end,  and  bears 
numeruus  finely^plumose  settB. 

The  thirdt/eurikf  mA^k pleopoda  aieaB.  similar  in  form,  but  each  a  little  larger  than 
tbe  preceding  one.  PI.  11,  fig.  1 /j//>.' shows  the  third  pleopoil  of  a  male  specimen, 
hut  will  serve  almost  equally  well  for  that  of  a  ferralf;  from  tlie  centre  of  tlie  sternal 
plate  of  thesegmeut  arises  an  oval  projection,  wiiieh  is  produced  distally  to  a  fine  point; 
the»!  is  no  trace  of  tbe  epipudite,  but  on  the  inner  side  the  protopodite  is  produced  into 
a  triangubir  acutely-pointed  process  the  margins  of  which  bear  sevenl  plumose  setn; 
the  exopodite  is  much  larger  than  the  endopodite,  and  is  distinctly  operculur  in  structure 
and  has  the  margins  regularly  frinired  with  long  plumose  hairs;  the  fourth  and  fifth 
plcopods  are  similar,  but  as  M  e  proceed  jKJsteriorly  the  cndupudltes,  being  less  covered 
by  succeeding  appenduge-i,  become  more  strongly  ehitinized  and  more  abondantly  supplied 
with  stellftte  pigment  cells,  the  fifth  one  natuially  most  so,  as  it  is  completely  exposed. 

In  the  male  the  fii-st  and  second  pleopoda  are  specially  modified  for  the  purijo.se  of 
copulation.  In  tlie  first  juir  the  ]ileoiiiKl  itself  is  not  veiy  ditt'en  nt  from  tliat  of  the 
female,  though  the  c.vopodite  is  ratlier  larger  and  the  ciidopouite  is  more  pomtcd  at  the 
apex,  but  it  is  closely  associated  with  tbe  external  male  organ,  which  no  doubt  springs 
from  tbe  last  segment  of  the  mesosome  but  is  adherent  to  the  protopodite  of  the  pleopod 
and  in  dissection  always  comes  away  with  it ;  it  forms  a  long,  narrow  process,  slightly 
narrowed  and  cnrveil  onfwnrds  at  tlie  end  ;  this  is  groo\ed  througliout  its  whole  length 
on  the  posterior  side,  and  during  life  is  closely  pressed  uguiiist  the  anterior  side  of  the 
king  process  fonned  by  the  endopodite  of  the  second  pleopod,  and  with  it  forms  a  tube 
for  the  passage  of  the  semen. 

■  In  the  second  j/h'opod  of  the  male  the  protopodite  ntul  the  exopodite  present  little 
moditication,  but  the  whole  of  the  ctidopoditc  is  >i-eeialiy  mo  Htied;  it  forms  a  2-jointed 
penial  ai)pcndage,  strongly  chitini7.ed  throughuut,  much  more  so  tliau  liie  male  organ 
proper  already  descitbed ;  the  first  joint  is  shorty  lies  tnnsTeraely,  and  is  moved  by 
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powerful  muscles;  the  second  is  long,  semicyliudricai,  uarrowing  and  curving  outwards 
at  the  extremitj",  which  bears  numerous  line  short  setae  with  points  directed  away  from 
the  apex;  the  anterior  aspect  shorn  a  well-marked  gcoore,  tvom  the  rides  of  which  near 
the  middle  numerous  setiu  prqject  inwards  towanls  the  groove  and  ai)})car  to  be  for  the 
purpose  of  holding  the  male  organ  agjiinst  tliis  ajipeadagc  and  keeping  it  firmly  iu  its 
place ;  they  probably  do  so  by  interlocking  with  similar  setie  on  the  mole  organ  it&elf, 
though  these  cannot  he  well  made  out. 

HbA  uropoda  are  of  the  asnal  form,  the  hasal  portion  irri^;ularly  eylindrioa]  and  aome- 
what  twisted  so  that  when  detached  it  is  dithcult  to  get  it  to  lie  in  its  natiml  position ; 
the  outer  ramus  slightly  nnrrowpr  than  tlio  iniior,  but  usually  nearly  or  (luite  as  Innij;  it 
bears  two  loug  set®  at  the  aj>ex,  shorter  seta-  being  usually  present  on  the  inner  branch  ; 
Buiboe  of  base  and  rami  covered  with  fine  short  setu;,  giving  it  a  roughened  appearance. 

Famfly  II.  TRICHONISCID^. 

This  fitmily  was  estahlishcd  by  Sars  for  TriclionUcus  and  a  few  other  genci-a  that  had 
prenously  heen  classed  under  the  Ligiide.   It  is  closely  related  to  that  family,  hat  may 

he  recognized  from  it  hy  tlic  fuct  that  the  flagellum  of  the  antenna  has  only  a  feiv  joints 
(not  more  t]i;ui  six  or  seven) ;  tlie  eggs  are  small,  nnd  cun! n'n  only  a  f<nv  ocelli  (usually 
three),  and  the  external  male  organ  is  single.  Tlie  animals  are  usually  small  and  live  in 
damp  situations,  none  of  the  pleopoda  being  provided  witb  air>cavitie:s. 

Two  genera  of  this  family— L  e.,  THcbmiscun  and  Me^pkpAtkalmit$ — are  represented 
in  New  Zealand. 


Philouffria,  KaU;  &  Wcstwocul,  llrit.  Sess.-cyed  Oust.  ii.  p.  454  (1868). 
TrUlutttucM,  Builde-Luud,  Iitupuda  Terrestria,  p.  213  (18ii5). 
Drtekmueuf,  San,  CmOaeem  of  Nonmy,  ii.  p.  100  (1808). 
TnehoMuau,  StebbiDg,  Proc.  Zool.  SoC  London,  I'.NJO,  p.  565  (1900). 

ficni'ric  Clitirnctfrs. —  Hrtdy  more  or  less  oblong,  attenuated  Ijohind.  Cephalon  rounded 
in  front,  with  small  though  distinct  lateral  lobes.  Side-plat<?s  of  the  tl»ree  posterior 
segmeutis  of  mesosomc  more  prominent  than  those  of  the  four  preceding  segments. 
Metasome  abruptly  contracted,  with  the  epimeral  plates  of  the  two  anterior  segments 
not  concrakil :  last  segment  narrowly  truncat*  at  ilic  tip  and  slightly  emarginato  on 
each  side.  Eye  small  \ml  di^sfinet,  eonslstini;  ol'  (Hiiy  tlin'(>  visual  elements  imbeilded  in 
a  rlark  pigment.  Antennulse  with  the  tirst  joint  rattier  large  and  eurv*;d,  laMt  iuiiit 
generally  longer  than  the  second.  Antenou:  everywhere  cluthud  with  small  apprussed 
sjakes ;  flagellam  much  shorter  than  the  peduncle  and  gradually  tapering  distaliy.  Oral 
parts  considerably  prolonged,  giving  the  buccal  mass  a  pronouncedly  conical  form.  Left 
mandiblf  two.  right  with  oidy  a  single  pcnicil  behind  the  cutting-part.  ^Tuxil- 
lipcds  with  the  distal  joint  of  the  basal  part  rather  large,  and  forming  at  the  end  outside 
a  broad  lamellar  ezpaosion  finely  ciliated  at  the  edge ;  terminal  part  laaceolato,  with  the 
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outer  four  joints  COM tluent ;  masticatory  lolie  nearly  as  largo  as  the  terminal  part,  and 
teiminating  iu  a  nan-ow,  finely-ciliated  lash ;  epiguatb  ohlong-liuguiform,  witli  a  rounded 
expansion  at  the  base.  Legs  of  modeeate  size,  slightly  iacreMing  ia  length  posteriorly ; 
outer  jofnts  extremely  spinous.  Inner  plate  of  fifst  pair  of  pleopoda  in  male  greatly 
produced,  biarticulate ;  tliat  of  the  second  pair  of  different  structure  in  the  different 
species.  Uropoda  with  the  basal  part  rather  Ijroad  and  fiatteoed,  both  rami  terminaldng 
in  a  pencil  of  delicate  hairs.    [Sats,  I.  c.  pp.  l<j(>-161.j 

Key  to  Spee'wH. 

1.  Dorsal  surface  aud  autcunjc  with  di»tiuct  tliough  irregular  tuberclco  T.  otakeitau. 

%,  Bofttl  raif ace  amoolli  or  imrlj  ao. 

a.  Siirfucc  with  .Hcuttcrcd  hingiNh  NCtsc.    Auitnal  small  (i  mm.)   ......    T".  /^AorMMiiitf. 

SurfOfCe  without  scattered  aelie.   Aaimal  liu-ge  (7  mm.)  ........   71  TXMtMitt. 

1.  TuiCBOXiscus  PHORMiAxus,  sp.  nov.   (H.  12.  tig.  1.) 

PIMmgna  udms,  Chilton,  Tmn.  N.  Z.  Inrt.  xy.  p.  149  fe  p.  78  (in  part)  (I8K3)  [mf  of  Koeh]. 

PkUougria  met,  FUhol^  .Mission  de  File  C  impbi  II,  p.  439  (iu  iiart)  (1HH5). 
Philygria  rosea,  TIjomson  &  Chilton,  Tran«^  X.  Z.  Inst.  .will.  p.  15"  (in  part)  (18Hr>). 

Spprljie  Fh'Kcriptinn. — Male  not  diireriiii;  markedly  from  the  female  in  tlu;  gcnenil 
shape  of  the  body,  liudy  ui)loug-oval,  ubuut  two  and  a  half  times  tm  long  us  broud 
Dorsal  aurfaoe  not  veiy  convex,  smooth,  or  witii  a  few  small  giaaulations  and  irregu- 
larities i  oephabn  and  each  segment  of  the  mesasome  with  a  few  scattered,  rather  long, 
stout  set;t',  which  are  irregubirly  arr*m'^cd  ;ui(I  ex  tend  more  or  less  over  the  whole 
siu'f'acr,  l)ut  are  most  readily  seen  at  the  sides,  esjR^cially  in  the  aiilcrior  segments;  on  the 
metusouie  there  arc  lew  or  none ;  these  seta:  rea<iily  bmtlv  olf  iu  spirit  specimens. 
Ceplialon  tranaveniely  oval,  lateral  lobn  small,  front  slightly  convex.  Segments  of  the 
meaoBome  of  the  mual  form,  the  last  three  with  the  postericjr  auL^Ies  leoOTVed  and 
acummate.  M  ctasomc  about  ojie-quarter  ibe  h'nqtli  of  the  bi)il\ ,  rather  narrow  ;  first 
two  se?^m«?n<s  .sliort,  epimeral  plates  of  the  next  three  small  and  appressed;  last  segment 
with  the  teiminal  expansion  rather  broad,  the  posterior  uutrgin  straight  or  slightly 
conv^  and  bearing  three  or  four  small  aette. 

Anteanm  a  little  leas  than  one-third  the  lengtli  of  the  body,  rather  slender,  mfh  long 
■!etfp  at  the  extremities  of  the  second,  third,  and  fourth  joints  and  alnni;'  t!)L>  inner  mari^ia 
of  the  tilth  ;  tliese  may  arise  from  slight  proiuiueuces,  but  the  inner  margin  of  the  hith 
joint  docs  not  buui'  the  distinct  tubercles  found  iu  the  next  species ;  outer  margin  of  the 
joint  atnught,  with  short  fine  set» ;  flageUom  as  long  as  the  fifth  jdnt,  of  four  joints 
(Bomctimes  only  three),  i>encil  of  hairs  at  extremity  long. 

I  ropoda  bmg,  outer  branch  more  than  twice  sxs  loiii;  us  tlie  base,  conical,  narrowing  to 
iijiex  ;  inner  bninch  nearly  Wi  long,  but  much  narrow  er  throughout  and  tiipering  very 
gradually  to  the  apex ;  both  coveted  with  small  appressed  setm  and  witli  long  sute  at 
apex. 

siooin>  8EBtBS.~iooLoar,  toi^  ynu  IB 
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Cnlmn-  lii^ht  bruwn,  with  irregular  marblinga  of  a  darker  brown. 

Size  about  4  mm. 

MaHtnt. — ^Veiy  oommou  all  0¥«r  Canterbury,  frequently  found  an  the  dead  decaying 
leaves  of  the  Nevr  Zeahmd  flax  (Piormium),  and  always  in  damp  sitnatbns.  Also  ftom 

DuTiedin,  Kenepurii,  Greynioiith. 

Jlemrrrkx. — -The  seimt-ritinn  of  tlif  New  Zealand  speoiVn  of  Trirhnuhntfi  presents 
considerable  difiSculty,  and  it  is  quite  possible  that  some  moditiaition  may  have  to  be 
made  in  the  dmsion  1  am  here  adopting,  though  it  is  the  best  I  can  make  with  the 
material  now  at  my  command. 

The  present  species  was  originally  confused  liv  mo  with  T.  otalcensis,  rxiid  hotli 
relorn  d  t(i  I'/tilotij/Ha  rosea,  Koch.  I'urtlicr  iiivestiifalion  has  shown  tliat  i  was 
dealing  with  two  species,  and  tiiai  tiiougU  each  presents  considerable  resemblances  to 
PhUtmgria  roaea,  Koch,  neither  can  be  eonaidered  as  identical  with  that  species. 

The  apeeies  now  under  consideration  appears  to  be  distinguished  from  the  next  species, 
T.  otukenJtia.  by  tln'  smoother  siirfaco  of  tin-  body.  t!ir  moro  slender  and  smoother 
antennte,  the  ]irr  st  iice  of  stout  setie  on  the  surface,  and  by  the  fact  that  the  male  and 
female  are  approximately  of  the  some  general  shape. 

The  stoat  sette  on  the  oephalon  and  mesosome  are  very  characteristic,  bnt  they  readily 
fall  off  in  spirit  specimens,  and  confusion  may  thereby  be  introduced.  Some  of  my 
8peeirnoi!«;  nrc  now  so  five  from  all  fraco  of  thr«e  setae  that  1  hnvo  ffomolinies  been 
inclined  to  tiiink  tliat  tlicieuiust  be  a  form  destitute  of  setse.  On  the  other  hand,  I  have 
specimens  from  Kent-puru  collected  by  Mr.  MacMahon  in  which  the  seta^  arc  still 
present;  fheyaie  rather  more  numerous  and  shortw  than  in  Ganterbuiy  specimens, 
and  the  surfiice  is  mora  uneven  and  tultei-culated ;  it  is  possible  that  tlieso  specimens 
will  require  n  sepnrntn  species  to  be  cstiihli^hi  d  for  their  reception,  but  in  the  meantime 
I  prefer  to  regard  them  merely  as  a  variety  ut  T.  phoniiiamta. 

The  mouth-paits  show  such  a  close  general  resemblance  to  those  of  other  species  of 
the  genus,  such  as  T.  nneita,  tiiat  I  have  not  given  figures  of  them.  The  mandibles  and 
first  and  second  maxilltw  present  the  usual  characters  ;  in  the  niaxilliyiedes  the  articulation 
between  the  coxa  and  Iki'sos  oblitjuo  fi-  un  llu-  external  fo  tin*  internal  fiic(»  like  that 
already  described  in  Ligia  iioi-(r-:t'i'/'!.n//te  ;  tiie  masticatory  lobe  int«>  which  the  basos  is 
prolonged  is  shorter  than  the  palp,  and  bears  at  the  end  a  scimnitc  conical  portion, 
thickly  covered  with  fine  setse  arranged  radiidly  and  produced  distally  into  the  short 
terminal  lash  ;  in  these  points  this  sjjf  oies  appears  to  agree  eloaely  with  IWcAofMMfis 
Xieydigii  jvs  fi-j^nred  and  described  by  Max  "VVelier 

The  seven  pairs  of  legs  present  no  feature  of  specnai  importance,  and  I  liave  not 
observed  that  any  of  them  are  specially  modified  in  the  male.  The  dactyhu-  seta  is 
long  and  extends  fully  to  the  end  of  the  dactyhis;  at  about  the  middle  of  its  length 
it  divides  into  two  branches,  the  outer  one  the  thicker,  both  forther  subdividing  into 
numerous  very  fine  haii-s. 

In  the  female  the  first  pleopod  is  very  like  that  of  T.  pusillm  figmxid  by  Sars,  but  the 

•  Iw  c.  p.  616^  pi.  zxriiL  fig.  18. 
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endopodite  is  briber  in  coiii])arison  with  fhf"  fxopodite.  In  the  socoud  plwpocl  tho 
endopoditc  is  nurrow  aud  projects  considemijly  beyoad  the  esopoditc.  lu  butli  pairs 
there  is  a  lateral  expansion  of  the  protopodite  corresponding  to  the  "epipodite" 
described  in  Ligia  iiocte-zealandicB.    Tbe  I'ciuaining  pleopudu  are  of  the  usual  fona. 

It\  the  nuile  the  fust  two  pairs  of  jilcopoda  an*  speciaUy  modified,  as  in  other  species, 
for  s^oxiinl  purposes,  but  they  dill'er  ct>nsidfnii)iy  in  detail.  The  first  plcopod,  to<^tlier 
with  the  sexunl  appendage,  is  sliowu  in  ligure  plp.^  iS  .  The  sexual  appendage  is  soft 
and  membranous,  spatttlate  in  form ;  the  endopodite  ia  narrow,  sabtrinngular,  and  ends 
in  a  Terjr  long,  narrow,  chitinous,  styliform  process  vhioli  tapers  groduaUy  to  tile  rery 
acute  apex.    In  the  second  plcopod  {fig.  the  endopoditc  is  modified  into  a  3-jointed 

pcninl  appendage,  sti-ong  and  higiily  chitinised;  it  is  of  luarly  tbe  same  breadth 
througiiout  except  at  the  extremity,  where  it  narrows  abruptly  and  c'lids  acutely. 

3.  Tricb«KI6i01T8  oxaeensis,  sp.  nor.  (PL  12.  fig.  2.) 

Philouffria  rog^a,  Chilton,  Trans.  X.  Z.  last.  xv.  p.  !  ly,  and  p.  7'.i  (in  jMirt)  (18H3). 
Philjfjfria  rotea,  TlioniKou  &  CJiiltoa,  Tram.  N.  Z.  Inst,  xviii.  p.  157  (in  |inrt)  (1886). 
PMhi^pia  ntea,  Filhol,  MlMioa  de  1% Cauplx;!],  p.  439  (in  part]  (im't). 

Spee^  detet^^tUm, — ^Uale  and  female  differing  in  the  shape  of  the  body. 

Female, — Body  oblong  oral,  2^  times  as  long  aa  twoad;  whole  dorsal  surface  thieldy 

covered  with  irregular,  denseljr  crowded,  roughish  tubercles.  Cephalon  with  the  lateral 
lobfs  fairly  lar^T ;  inrir!?ins  with  two  or  tlnw  setrp,  but  hardly  denticulate;  front  slightly 
convex.  Segments  of  niesosoine  slightly  .vjiarated  laterally ;  first  four  st^jmeuts  with 
the  lateral  angles  rounded,  the  last  three  with  the  posteio-lateral  angles  reonrred  and 
aeuminate.  Metasome  rather  less  than  one-fourth  the  length  of  the  body ;  last  segment 
\rith  its  po.stcrior  margin  straight  and  bearing  three  or  four  small  seta*'. 

Anteunae  rather  stout ;  fourth  joint  of  peduncle  stout  ,  fifth  joint  narrowed  at  base 
and  expanding  slightly  distally,  its  inner  margin  with  four  or  live  distinct  prominences, 
from  whieh  short  stout  sette  may  arise;  outer  mar|^  stmight,  fringed  with  fine  sets; 
flagttllum  nearly  as  long  as  the  last  jcant  d  peflhuMls,  composed  of  fonr  joinla.  TJropoda 
rather  short,  stouter  than  in  T.  phormianmt;  outer  ramus  tw'wo  as  long  as  the  base. 

MeXe. — Much  narrower  than  the  female,  t  he  greatest  breadth  less  than  oiie>thinl  the 
length;  none  of  tho  legs  specially  modified. 

Obfoftr  light  brown,  with  marldngs  of  darker  brown. 

Length  about  4  mm, 

IlabUnl. — Widely  distributed  throughout  the  Soutli  Island,  N.  Z.,  in  damp  situations. 

Kcmarls  This  speci<'s  closoly  ros*>mb!es  tin  jni  ccdiiiL,'  ouc  in  most  i-espects,  but  can 
be  readily  distinguished  Irani  it  by  the  tubei-cuiated  surface,  the  stouter  antenna}  and 
uropoda,  and,  in  the  male,  by  the  narrow  f<Hm  of  the  body. 

The  mouth-parts,  legs,  and  pleopoda  (including  those  specially  modified  in  tbe  male) 
closely  resemble  those  of  T.  pliormhittim  and  do  not  call  for  si>eciul  description. 

I  have  a  few  specintens  from  Greymontli.  ti>llcrt('<!  I)y  Mr.  K.  liclmfi.  that  1  refer  to 
this  species  with  some  Lesitiition.  The  spccimuus,  m  hick  appear  to  Ix-  all  lenmlcs,  ore 
of  slightly  larger  siae,  and  hare  the  body  broader  and  more  compact  than  in  the  typical 
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forms ;  the  tubercles  both  on  the  body  and  on  the  aateunas  are  particularly  well  marked, 
and,  in  some  spedmetut  at  any  rate,  tbc  flagellnm  of  the  antmnn  eoniaiiM  fivsjotnte. 

3.  TiMcuo.Niscus  TiioMsoxi,  CliiltDii.    '1*1.  13.  fisj.  !•) 

Phihjgriu  Thotinuni,  ChilUxi,  'I'imus.  N.  /.  lust,  w'.ii.  |».  159,  jil.  v,  fisrs.  l-(5  (188!i). 

Specific  description. — Oblong  uval,  greatest  breatUli  luUy  half  the  length,  fairly 
oouTez,  BorfiMM  quite  smooth.  Cephalon  short*  traosverse,  more  than  twice  as  broad  as 
long}  lateral  lobes  small,  not  visible  in  dovaal  Tiew,  front  slii^btly  convex,  a  alight 
tnnpvcrse  depression  a  little  anterior  to  tin*  eyes,  atul  an  oblit]iic'  dnpi-cssion  starting 
near  the  median  line  between  the*  pyes  and  extending  backwards  and  outwards.  Epimera 
largely  developed,  those  of  the  tirst  segment  of  mesosome  pi*oduccd  anteriorly  into 
roonded  lobes  eactosing  fuUy  one-half  of  the  oephalon,  tiiose  of  the  second  and  third 
segments  with  the  posterior  angles  reetangnlar,  those  of  the  fourth  to  seventh  segmonta 
recurved  and  acuminuti'  in  prn^jri'ssivi-  (l('i;rri',  fliosr  of  the  •seventh  rcnebinir  ns  fnr  baek 
as  the  posterior  border  ol  the  iourtb  segnii  nt  of  inct.isome.  Metasome  much  narrower 
than  l<i!>l  segment  of  mcsosome ;  third,  fourth  and  iilth  segmentJi  with  fairly-devclo|>ed 
but  doaely-appressed  epimera;  last  segment  with  posterior  border  straight  and  bearing 
three  or  four  small  setic. 

Ant(Min;p  slender,  fourtli  joint  of  |)(>duiicle  nearly  Jis  loni^  :is  the  fiftli  uirl  slightly 
brn.uliT,  ali  covered  «  line  sct;n ;  oup  or  two  longer  ones  at  the  extremities  of  the 
secuml,  lliird  and  fourth  joints ;  tlugtrllum  about  as  long  as  the  last  joint  of  peduncle, 
of  at  least  fire  joints;  artioulations  between  the  more  distal  joints  very  indistinot. 
I*gB  rather  Ion  incfasing  considerably  in  length  ])osteriorly,  very  sjiiny.  Djictylar 
seta  \nr^  inul  well  devclojx'd,  idini;  into  two  liianclii'^,  cadi  of  wliich  subdivides  in 
many  line  hairs.  Uropoda  lutlu  r  long,  about  two-tiiird.s  Ihc  h  ngtli  ol"  uietasonie ;  outer 
ramus  much  the  stouter,  elongate,  conical  in  outline ;  inner  three-fourths  the  length  of 
the  outer,  eylindiical,  tapering  very  gradually,  both  ending  in  a  few  setie. 

Colour  a  light  btOWtt,  with  the  gi*catcr  pirt  of  the  body  covered  mth  markings  of  a 
much  darker  brown,  sometimes  nearly  black;  1^  with  irregular  alternate  markinga  of 
light  aiul  dark  brown. 

£e»ffth  about  7  mm. 

JToAtVaf.— Widely  distributed  over  the  whole  of  the  South  Island. 

li/'VHir/ca. — This  sjwcies  can  usually  b«  recognised  by  the  wide  body  with  greatly 
developed  epimera,  by  the  >ni<)<j(li.  nlinost  shining  appf^amnrc  of  fhr  iloi-sul  surface,  and 
by  the  five  joints  in  the  flagellnm  ot  the  antenna.  In  smaller  specimens,  how  ever,  the 
opimena  are  not  so  much  expanded,  and  the  articulation  in  the  flagellum  may  be  very 
indistinct  and  ideniifleation  is  the  more  dif&eult.  Though  a  true  iRri^^omtoiu  in.  the 
mouth-parts»  metaMune,  &c.,  the  gmeral  outline  is  miwe  suggestive  of  an  Ommchs  or 

The  mouth-jwrts  closely  resemble  those  of  the  preceding  species.  The  pleopoda  also 
arc  very  aimilar,  except  that  in  the  second  plcopod  the  endopodite  is  more  elongate  in 
the  fwule,  and  in  the  male  tiie  penial  appendage  foaned  by  it  is  of  a  slightly  diffeeent 
shape. 
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Gentw  3.  aun<0PBVflA,iKTO,  SdiAbL  (I860). 
RapltplUMmu,  San,  Cnwtiioa  of  Norway,  ii  p.  166  (1890). 

Omeric  ehiractera. — "  Body  oblonf^,  modeiately  cony«z»  seulptured  donalty  with 
more  or  less  distinct  longitudiant  rihs.  Oq>hn1oti  witb  the  front  f  rinngulnrly  produced, 
though  scnrcf'ly  defined  from  the  f*pistomo;  hit^^ml  lohes  rafliPi*  Inrfrf*.  Sido  pbtes  of 
mesosome  laniellarly  expanded,  discontiguous.  Mctasome  not  ahniptly  contracted, 
epunpjal  plates  of  the  two  antciior  segments  Kmall,  those  of  the  throe  sacceoding  ones 
well  developed,  laminar;  bat  aegment  of  a  aimilar  ahape  to  fhafc  in  the  two  preceding 
genera  [Trichoniscus  and  Trichoniscoides].  Eyea  very  small,  simple,  subdorsal. 
Antcnnuhr  ;uid  antrnnm  much  as  in  Trichonisciis.  Ornl  prirts  likewise  rather  similar, 
except  that  the  terminal  part  of  the  maxiUi|)edei>  is  obscurely  5>articulate,  and  the 
epignatb  simple,  lanceolate.  Legs  short  and  thick,  aoarcely  at  all  inereaaing  in  lei^th 
posteriorly.  Urat  pair  of  pleopoda  in  female  very  small  and  mdimentary ;  those  in  the 
male  well  developed,  with  the  inner  ramus  stronsply  prtiduoed,  binrticnlate,  terminal 
joint  spinifomi ;  inner  ramus  of  second  piir  in  male  likewise  protluced,  triarticulate, 
last  joint  unrruw,  styliform.  Uropoda  with  the  inoer  mmus  ongiaating  inside  a  broad 
expansion,  of  the  baaal  part,  and  terminating,  as  in  the  genus  2V»eAo»*ioot<j!0t,  in  a  aingle 
aloider  spine."  [Sam,  I.  e.  p.  168.] 

The  genna  is  represented  in  New  Zealand  liy  the  following  apedes  only : — 

1.  IlAPM)VHiHALMi;8  HEXWSn,  sp.  nov.     (Plilti!  12.  tig.  3.) 

Specific  deacriptUm, — Oblong-oval,  about  twice  as  long  as  broad;  strongly  convex, 
the  central  portitm  b«ng  raised  somewhat  ahrapHy  above  the  epimeral  portiona; 
epimera  wdl  developed  mM\  somewhat  widely  separated.  Ccphalon  with  the  lateral 
lobe,H  !ar?<»;  on  the  dorsai  Mii  lacc  between  the  fve;?  nre  two  rather  large,  roimded, 
roughened  tubercles;  surface  in  front  of  these  sloping,  rough  and  uneven:  front  bluntly 
triangular.  All  the  aegmenta  of  the  mesoaome  bear  at  the  outer  border  of  the  central 
porMon  a  raiaed  ronnded  ndge;  posteriorly  this  becomes  more  marked,  and  on  the 
seventh  segment  the  ridges  end  in  two  well-marked  tubercles  prqjeeting  backwards  a 
little  over  tlic  inetnsome  ;  nn  t1io  foiirtli  anterior  segments  of  the  mo'sosome  there  is  on 
each  side  a  smaller  and  Icss-ninrkcd  ridge  internal  to  the  one  already  desciibed  and 
parallel  to  it.  Vetaaome  rather  amall,  not  quite  one-fourth  the  length  of  the  body ; 
first  ikree  aegmenta  abort  and  without  epimeral  expannona,  fourth  and  fifth  aegmenta 
longer  and  with  well-developed  epimera ;  last  segment  very  short,  more  than  twice  as 
broad  as  Ion?,  posterior  bnnlci'  sfttuirht.  Snrfnee  of  metaaome  rough  like  that  of  the 
whole  body  but  w  ithout  distinct  ridges  or  tubercles. 

Antenna  short,  not  quite  one*foiuth  the  length  of  the  body,  rather  stout;  fourth 
a^^ent  of  peduncle  a  little  expanded,  shorter  than  the  fifth,  which  is  narrowed  at  baie, 
all  with  appressed  scjiles  and  a  few  short  s(ita*.  one  or  two  longer  sette  on  the  fifth  joint ; 
f1ni:e11um  us  long  as  the  fourth  joint  of  peduncle,  of  three  joints,  ending  in  a  pencil  of 
long  hairs. 

Legs  of  the  usual  ahamcter,  diort  and  rather  stout,  not  visible  in  dorsal  view ;  dactylar 
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seta  apparently  similar  t«  that  found  in  Tricftaniticm.  Urapoda  very  i^liort,  base  large 
ftnd  heoad,  nmi  short,  inner  cnw  ihe  more  dender,  arising  anteriorly  to  the  onter.  but 
Teaching  luarly  as  fiur  posteriorly. 

Col  Old'  brown. 
Length  4  mm. 

MabUat. — Grcymouth,  a  single  specimen  collected  by  ii.  UeLmK. 

Bmna^kB. — havo  only  the  one  speeimem  of  this  species  end  am  therefore  unable  to 
desorihe  the  mouth^parts,  pleopoda,  &a  In  most  respects  it  agrees  well  with  the  geaerio 
cbnmctcrs,  but  dilfors  in  liaving  the  first  three  (instead  of  tno)  segments  of  themetasome 
small  and  without  lateral  expansions. 

Faamlylll.  TYLlDJi. 

This  fiunily  agrees  with  the  LipiitUe  and  the  Trieioniteidif  in  havii^  a  well-devetoped 
molar  toberolc  on  the  mandibles  and  three  plumose  bristles  on  the  inner  lobe  of  the  first 
maxiHa.  Tlie  termin.il  portion  of  the  lurixillijH'dcs  is  also  of  fair  size,  longer  than  the 
masticatory  lobe.  It  differs  markedly  in  having  tlie  uropoda  short  and  entirely 
conucsilcd  beneath  the  terminal  segment.  The  pleopoda,  too,  are  of  a  special  iitructure, 
and  the  epimera  of  the  second  to  serenth  segments  of  the  mesome  are  quite  distinclf 
from  thdr  segments.  The  body  is  conTex  and  the  animal  capable  of  rolling  into  a  balL 
The  metasomc  consists  of  six  separad^  sei^ments. 

The  family  contains  the  single  genus  T^lon,  of  which  numerous  species  liave  been 
described,  cliieQy  from  tropical  and  subtropical  re^ns. 

Genus  1.  Truis,  Latreille. 
7V«»*,  latidlle,  Rigne  Aniinil,  ir.  p.  141  (1829). 

As  this  is  the  mly  genus,  it  may  be  considered  as  having  the  nme  characters  as 
the  family. 

1.  TnOS  VwzEiMgiCUSt  sp.  nav.   (J^late  18.  fig.  8.) 

Spee^  eiaraeiett. — ^Body  oval,  Tery  convex,  rather  more  tiian  half  as  broad  as  long, 

surface  minutely  grnnular  and  with  minute  SCtse  which  ai'e  most  evident  at  the  margins. 
Lateral  iimrgin  of  the  cepbalon  below  tlie  eyes  prodiurd  downwards  into  a  truncated 
and  slightly  cmargiuate  procetw  with  raised  border,  the  ba:>ui  joint  of  the  antenna'  iitting^ 
into  a  hollow  between  this  and  the  frontal  margin.  Anterior  margin,  straight  ,  slightly 

First  segment  of  mesosorae  with  the  8ide-{dAte  large,  expanding  Literally,  not  marked 
off  from  CL  iili  al  part  ion,  it*  front  margin  fitting  closely  ai::aitist  tlu-  cepbalon  below  the 
eyes  and  produced  anteriorly  into  a  rounded  lobe;  interior  margin  with  a  shallow 
sulcus ;  next  three  segments  with  side-^tes  auhquadrate,  with  inferior  angles  rounded ; 
side-platea  of  last  three  segments  similar  in  shape,  hut  larger,  and  increasiiig  in  sise 
poeterioillyj  all  clearly  marked  off  tKm  their  segments.  I«st  segment  of  metaaome 
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quadntiigular ;  surface  conrex  and  a  Httlo  nncvcn,  with  dopir'sspd  Hrm  parallel  to  hinder 
margin ;  posterior  margin  slightly  convex  and  fitting  evenly  into  the  space  between  the 
mther  amdl  lide^pliites  of  the  fifth  segment. 

Eyes  mther  large,  convex,  with  about  40  ocelli.  Anteanulsd  appaiently  l-Jolnted 
and  immobile.  Antenna;  reaching  to  ])ost«rior  border  of  the  first  segment  of  mawsome, 
last  joint  of  podttnclf^  nlwtit  twicp  Innsc  J*''  the  fourth  and  as  Ion?  n'<  tbo  flageUum ; 
first  joint  of  flagellum  strongly  geniculate  with  the  peduncle,  of  the  same  length  as  the 
■econd*  thixd  rather  longer,  fom-th  very  small,  almost  rudimentary ;  the  whole  antenns 
covered  viih  nmnerous  short,  bluntnh  aetn. 

First  pair  of  lega  vith  anterior  margin  of  the  bn.sos  produced  near  the  distal  end  into 
a  Irian^iilav  process,  and  with  a  sluillow  !?roov(»  posterior  to  this  for  the  rocoption  of  the 
distal  jKu  tioii  of  the  limb  when  Ijent  back ;  second  pair  with  similar  but  less  marked 
itmcturc ;  legs  scarcely  increasing  in  length  posteriorly,  all  very  setose,  the  setn  on  the 
poatericw  pairs  larger  and  stouter  than  on  the  anterior  pairs. 

Fifth  pleopoda  with  the  exopodites  strongly  chitinised,  large>  tmpeioulal,  articulated 
at  the  postero-lateral  angles,  and  projorfin;?  inwards  and  forwards  so  ;h  to  mcot  in  the 
median  line  and  cover  a  large  portion  of  the  anterior  pleujjoda.  Uropoda  triangular, 
outer  ride  convex  and  with  a  few  setse,  inner  margin  straight,  fringed  with  fine  setae, 
teradnal  joint  smallj  hearing  a  few  fine  set». 

Colour. — ^WMtudi  or  ^ht  yellow,  with  scatfeied  Wack  &[x>ts  and  usually  with  opaque 
white  or  silvery  spots  arrnnirrd  more  or  less  dosely  in  patches;  some  of  the  specimens 
darker,  especially  along  median  line. 

ZenffiA.^Aboat  14  mm. 

Bchiiiaf, — ^Lyall's  Bay,  Wellington  (B.  M.  Zaing),  **  Wellingtm,  under  tussoeks  near 

t)if  lH>;u-h  "  [G.  M.  Thomson). 

Ili'ttici-k-^.  —  1  have  some  hesitation  in  describing  this  a  new  species,  Idi-  all  the 
species  of  the  gLuus  appear  to  be  very  similar  in  gcuernl  appearance  and  to  be  distin- 
guished chiefiy  by  differences  in  the  irimt  of  the  oephalon  and  the  plcojMda,  which  are 
somewhat  difficiUt  to  describe  ac<»uatety.  It  is  probably  not  veiy  different  from 
T'lhift  si)n»»losu«,  Dana,  from  Ticrra  del  Fuego,  hut  appeai-s  to  he  less  spiny  and  to  differ 
in  the  antenna;,  for  Dana  describes  and  draws  the  flagellum  as  "  .'J-joinfrd,  the  tirst  Joint 
but  little  shorter  tlian  the  preceding,  and  the  second  as  long  as  the  following." 

Family  IV.  sc V I'll  \CID^. 

Seyphacinx,  Daiui  (in  purt),  U.  S.  Kxplor.  Kxpeil.,  Cnisi.  ii.  p.  "Ifi  (1853). 

Mandibles  without  molar  tubercle,  its  place  being  taken  by  a  tuft  of  long  stiff  setose  or 
bristles;  inner  lobe  of  first  manUa  with  two  plumose  hristim ;  maxUlipedet  with  the 
terminal  j<^nts  fairiy  well  devdoped,  lamellar,  longer  than  the  mastteatcuy  lobe; 
external  male  organ  single. 

The  family,  for  which  I  propose  the  definition  just  given,  corresponds  in  part  with 
Dana's  subfamily  Scypliaciuaa,  for  he  rightly  oliserved  that  in  the  maxiliipedcs,  Hcyphax 
difiers  considerably  from  the  OwkBidXt  though  his  description  that  th^  are  2«joiiited  is» 


122 


DK.  V.  ClULTUA  ON  THE 


perhnps.  n  little  mislcatlinir.  In  making  it  \\c  appears  to  have  conntod  the  Jsasos  as 
one  joint  and  all  the  terminal  part  as  the  eooond.  He  did  not  reckon  in  the  coxa,  wlkicli 
is  uanally  more  or  len  dittinot,  and  he  indudtid  the  isdiium,  which  is  al«o  nsuaUy 
difltinet,  with  the  terminal  portion  whidi  generally  shows  indioations  thst  it  is  oom|KMed 

of  three  or  four  joints.  In  csases  of  fliis  kind  the  notual  number  of  joints  is  less 
important  than  [hp  romparativc  f^hrs  df  t  iiose  that  are  represented,  though  of  course  it 
is  not  easy  to  express  this  in  bt  iet,"  lauii;uuy;e. 

I  include  wider  this  fsinily  the  genera  Sei/phax,  Dana,  Aetaeia,  Duna,  and  Scypho- 
«MOM,  ffem.  HOT.,  aJl  of  whidi  are  lepresented  in  New  Zealand.  It  will,  I  thinlE,  also 
inc.luiii^  Seyphai'dlo,  S.  I.  Smitb,  and  Actotiitcm,  Haver,  both  of  whicb  are  discussed  in 
anotber  part  of  this  jiaper,  nnd  Phtloiuiiia  miirina,  Cbiltoti,  which  Stebbing  has  rightly 
said  cunuot  remain  imder  Fhiloiir/rui,  probably  also  belongs  to  this  family,  though  as  yet 
I  hare  not  had  time  to  examine  it  su£Bciently  to  say  wliether  it  can  be  referred  to  any 
of  tiie  genera  mentioned  or  not 

It  may  be  worth  while  to  point  out  that  Kinabau,  in  his  excellent  "  Analysis  of 
Certain  ^Ulied  Genera  of  Terrestrial  IsoiK)da,"  published  in  1S57,  ai)|H>.u's  to  have 
recognised  tbe  fact  that  IScyphax  and  Acta'cui  probaltly  formed  types  of  separate 
familieei  theugh  owing  to  the  great  difference  hetween  them  in  general  appearance,  he 
evidently  did  not  think  of  placing  them  hoth  in  the  same  family  *.  The  three  genera 
that  I  have  included  in  this  family  all  agree  pretty  closely  in  tlie  moutli-parts  and 
pU  (jpoda,  nnd  I  am  iuclined  to  attach  comparatively  little  importance  to  the  external 
form  of  tbe  body. 

Genus  1.  Scypkax,  Sana. 

SeyipAttr,  Dina,  U.  S.  Bxpbr.  Exped.,  Cnut.  ii.  p.  733  (1858). 

Scf/;tfinr^  Micrs,  Cat.  Np't  Zr.-vlniid  Crust,  p.  101  (ISrfi}. 
Set/phax,  Hu<l(le-Luii(J,  Inopoda  Terrcstria,  p.  (18H,»). 

Generic  tleicripiwu. — Body  somewhat  convex,  not  ciipabli?  of  rolling  into  a  ball; 
epimera  moderately  developed.  Metasome  not  abruptly  contraeted,  last  segment  not 

much  produced.  Eyes  large,  of  very  many  ocelli,  crescent-shaped,  occupying  the  sides 
of  the  e<'])lijilrtn  Antenntc  with  the  flagellum  or  f-jittnted.  Second  tnaxilbv  with 
the  (inter  mnrgin  a  little  ;iiiirul:uly  produced  near  the  1>a.se.  Mandibles  with  few 
peuicils  behind  the  cutting  part.  Leg.s  increasing  in  length  posteriorly.  Opei-cular 
plates  of  pleopoda  without  any  air-cavities.  Uropoda  exposed,  inner  farasoh  arising 
only  slightiy  in  front  of  the  outor. 

Sem^rkf.. — I  have  ventured  to  give  a  new  diagnosis  For  this  genus  which  was 
establislu'd  many  ywus  'a'j;o  liy  Dar.  i  for  the  single  species  6*.  oriudux.  lii  187'i,  fliers 
added  a  new  species,  <!>'.  tntenmdim,  but  tlus,  as  shown  below,  proves  to  be  tbe  same  as 
8>  omattu. 

Another  species,  S.  scfir/fr,  from  New  Caledonia,  wjis  added  in  1 885  by  Budde-Lund, 
who  gave  a  diagnosis  of  the  genus  based  mainly  on  external  charaeterst  and  oonddared 

*  >'atural  llistofj  Beview,  itr.  PKwecdijtgt  of  Soeiotiia,  pp.  S74  ft  27<>  (lSd7). 
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it  merely  a  §ubgeiiiiit  of  Oni«eu$.  In  1874  a  g«niu«  ScgpkeeeUot  htm  establidied  by 

S.  I.  Sntilli*,  who  sjiys  : — "This  •rtmus  difffi's  from  Sriiphujc  most  notnlily  in  the  form 
of  till-  111:1  xillipe<h»s,  which  in  Sn/pUax  have  tite  tfrmionl  segment  hrojul  ami  s«*rrately 
luheil,  while  in  nur  ircnus  it  is  clougatcd,  ta|)criii<j.  and  has  uutiiT  margia«.  In  Sfffp/uuc 
also  the  potterioi  pur  of  legs  are  much  smaller  than  the  others,  and  weak;  the  last 
lament  of  the  abdomea  is  truncated  at  the  apex»  and  the  articulations  between  the 
sef;mt'n(s  of  the  terniiiial  portion  of  tlie  anloniiu!  are  much  more  coniph-te  than  in 
onr  si>fcif*!s.    The  ifcncral  form  find  rippeamiice  of  ilw  trcnt  m  are  the  siime,  and  the 

known  species  agree  remaikiihly  in  habits  ''    Budde-Luad  t  gives  Smith's  speciesi, 

S^pkaeella  arenicoht,  as  nearly  related  to  TricAontKug  at6idtta  i  and  Sars^,  followmg 
BuddepLund,  refers  to  the  genus  Scyphucetla  as  coming  under  his  fomily  Trushoniiddie. 
It  appears,  liowever,  from  Smith's  remarks  that  his  u:eaas  is  really  neart-r  to  Sfifpha.f 
even  tiiati  he  thoui,'ht,  for  of  the  four  points  of  difference  which  In;  yivos,  two  are  hnsed 
ou  errors  in  Dana  s  description,  for  the  seventii  pair  of  legs  in  Scypluuc  are  small  and 
weak  (mly  in  immature  forms  and  the  terminal  segment  is  not  truncate  the  mistake 
here  having  arisen  from  the  fact  that  the  lat^  mancins  of  the  terminal  segment  are 
not  shown  in  liis  fissure.  In  the  other  two  points  of  difference  Hcyplutcella  c^'rlainly 
dops  ajipioKli  Trichunisrit^,  but  they  are,  I  think,  only  of  comparatively  little 
iiu£x>rtunce,  and  the  spLuy  antcunu)  and  w  iiolc  geuenil  appearance  of  ScypJuwcUa  are 
more  like  Seyphax  than  any  l^honiaeua  that  I  know  of.  It  is,  moreover,  evident  that 
Sefphaeella  cannot  come  under  the  Trtchoniscidae  its  defined  l)y  Sars,  for  (1)  the 
nietasome  is  not  much  narrower  lli.in  llip  tne^osonie.  and  (2)  tlu'  eves,  instead  of  hi-iri'j; 
"small  or  wholly  wantinir''  arc  laiLri'  and  ])roiiiini  i,t.  Of  course  the  question  could  be 
settled  at  ouco  if  we  knew  wiiether  tlie  mandible  in  Sci/phacella  has  a  molar  tubercle 
or  not,  and  nrhetlier  the  inner  lobe  of  the  maxilla  has  three  or  two  plnmose  hristles. 
Unfortunately,  no  special  information  is  given  on  these  {mints,  either  by  Smith  or  by 
Hayer,  who  afterwards  rxaniincd  (lir  species.  But  the  mandihlcs  of  Sci/phax  are  liijured 
by  Dana,  and  presuumldy  tiiese  drawings  wcmhl  lie  noted  ijy  Smith,  who  evidently 
examined  those  of  Scj/phacella,  for  he  says  "  mandibles  slender,"  and  if  these  bad 
possessed  a  molar  tubercle  he  would  almost  certainly  have  notioed  it. 

Until  the  question  cjin  lie  settled  by  the  examination  of  specitnens,  I  think  we  are 
iustified  in  including:  Snjphucella  uuder  the  Scyphaoidfe  «s  nearly  allied  to  Sogpkax  il 
not  actually  identiail  therewith. 

The  genus  Scyphas  is  represented  in  New  Zealand  only  by  one  species,  though  another 
is  occasionally  classed  under  it. 

1.  ScYPtiAx  (>KN ATi.s,  l>ana  (1853).    (Plate  14.  tit;.  2,  and  I'lad-  15.  Wiz.  \.) 
Sctfphax  ornalua,  Dana,  U.  S.  Explor.  Exped.,  Crust,  ii.  p.  7'-H,  pi.  xlviu.  tig.  5  (1853). 
Seiffka*  «fiwrfw.  Mien,  Cat.  K.  Z.  Crust,  p.  101  (1876). 

S^hax  inttmudiiu,  Uim,  Amiala  ft  Mag.  Nst.  Hist.  «sr.  4,  xnL  p.  SS7  (1876);  Cat  V.  Z.  Crmt. 
p.  102,pL  ii.  fig.  8  (1876). 

•  Hop.  U.  a  Fi«hene»,  pi.  i.  p.  6B7  (1»74). 
t  £,«.p.949. 

:  L.  c.  p.  i<». 
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Scyphax  ormlus,  TlioinKia  &  Chilton,  Trau».  N.  Z.  Iiift.  xviii.  p.  158  (1880). 

Sc^hax  Qmitat,'BuAA»-ham\,  Is<>])o(l«  Terreatris,  p.  2:)3  (1885). 

Sri/f/har  intermediujt,  ISiidde-Luud,  Isopoda  Terrestria,  p.  233  (1885). 

?  P/iiloxcia  violacen,  I'dluil,  Mission  de  Hie  Campbell^  Crust,  p.  445,  p),  lir.  fig.  5  (1885). 

Hcyphius  ormtus,  FilUul,  I.e.  p.  IKJ  (188i5). 

Sqfphax  Meniudau,  FillH>l,  /.  c  p.  444  (1885). 

Snjphajc  iiilermediui,,  Tliouis.m  &  Chilton,  Train.  N.  Z.  latt.  zviii.  p.  158  (lK«(i). 

Specific  dcacripUon. — Body  elliptical,  fairly  convev,  hnvi^lfli  nbout  IkiII'  tlic  length, 
surface  tinely  grauular,  ia  smaller  specimens  somctimeii  rough  with  uilnutii  seta'. 
SnrCaoe  of  oepihalon  flat,  tlcpreaied.  MetasdUM  not  abruptly  uartoirer  tbim  meaosonie, 
epimerffi  of  third  to  iUth  flegments  of  moderate  size,  last  aegment  triangular,  much 
Iwoadei-  than  long,  sides  concAve,  extremity  bluntly  pointed,  bearing  a  few  short  setie 
and  with  a  sliglit  depix*ssion  oti  its  uppfv  siiif'acp. 

Eyes  very  large,  u'cscent'sbaped,  occupying  the  whole  lateral  margiii$>  ot  tlie  ceplialon 
and  nearly  meeting  in  front ;  oodli  rery  numeroua,  about  150  to  20O,  arranged  in  four 
longitudinal  rows.  AntraniB  about  half  the  Iragth  of  the  body,  spiny  in  amall 
apecimena,  in  largo  ones  with  granulations  or  email  tulx^rcles  in  addition  to  tho 
Kmnll  spines;  flairfUum  as  Ion;?  as  the  fifth  joint  of  peduncle,  Mhich  is  ciinsidi  nilily 
longer  tlmn  the  tourth,  coniu^tiug  of  three  joints,  the  third  hoiug  followed  by  u  mioutu 
terminal  joint  ending  iu  a  tuft  of  short  aeUa,  first  joint  longer  than  the  seoond  and 
sliglitly  shorter  than  the  third.  Anterior  pairs  fsi  legs  shorter  and  stouter  than  the 
post^or  pairs,  which  an;  rather  long,  the  seventh  pair  not  fully  developed  till  uninml  is 
nearly  adult.  Uropoda  with  the  base  large,  extending  a  little  beyond  the  cxfri'mity 
of  the  terminal  seguicut,  lateral  border  with  a  distinct  keel,  rami  luther  iiiLrrow, 
cgiindrioal,  spinosc,  the  inner  one  very  .slightly  shorter  than  tlie  outer  and  not  ai'Ising 
muoh  in  front  of  it. 

Colour  variegated,  irregularly  sjK)tted  with  yellowish  red,  grey,  brownish  red  Or  black. 

Tjt'iiffth  of  largest  spcciint-ns  about  IS  mm. 

Mabilai. — Ou  i»iudy  shores  in  the  North  Island  and  also  troin  Westport.    Not  found 
in  the  south  of  South  Island. 
Bemarkg. — This  species  was  deaeribed  and  figured  by  !Dana  in  1853,  but  does  not 

appear  to  have  been  recognised  since.  Miers  dcHcribed  his  Sc^pfidj:  iiitcrtnfdiiiH  as  a 
separate  species  in  1K7G,  beintr  misled  by  Dana's  figure  of  th'*  m  liole  animal  where  tlie 
margins  of  the  termiQul  segment  of  the  mutosome  are  not  ruarkcd  and  tlie  segment 
consequently  appoois  niuoh  more  broadly  truncate  than  it  really  is.  I  haTe  serai 
Miers's  type  specimen  in  the  British  Museum  and  hare  no  doubt  that  it  is  only  a.  large 
specimen  of  ^S'.  onioftts,  Dana.  Although  Filhol's  description  and  figures  are  not 
aU<i'.'<'tlu  r  s;it  i>faef  ory,  1  have  little  doubt  that  his  Philoaria  rioluccit  nWi  belongs  to 
this  species ;  the  large  cresceutic  eyes  clearly  show  tlmt  the  species  caiuiot  ho  placed 
under  Philotcia.  In  1886  Budde-Lund  described  a  species,  Scifphax  nrfiyer,  ftom  New 
Caledonia  which  probably  will  come  near  to  S»  ormtm,  Dana,  though  the  eyes  seem  to 
contain  fewer  ocelli  and  the  proportions  of  the  joints  of  the  flegeUum  of  the  autenns 
are  (litTiTciit. 

Although  Dana  was  undoubtedly  dealing  with  immature  specimens  when  he  dcscrilx^d 
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the  seventh  pair  of  legs  as  "much  smaller  than  the  otliers,  weak, '  it  is  nevertheless  true 
th»t  in  this  apeinM  the  deTelopraiKit  of  ihe^  legs  ap^>can  to  be  delayed  lunger  tb»n  is 
usually  the  case.  In  ipedmena  of  from  4  to  5  mm.  in  length,  which  are  runnmg 
actively  ou  the  ])ench  and  not  otherwise  immature,  tlie  seventh  segment  of  fhr  incHOsomo 
is  sni.nll  and  the  seventh  |>air  of  le<,'s  represi'nted  citlier  hy  a  small  bud  or  by  a  weak, 
iion-ehitinised  u|:{)eudage,  with  the  joints  only  iaiutly  indicated  and  surface  fre(r  from 
setie;  in  specimeiu  a  little  larger  (G  mm.)  &e  tenmth  legment  ii  more  developed,  but 
still  smaller  than  the  rixth,  and  the  legs  are  of  the  usual  shape  but  smaUer  than  the 
sixth  and  lets  abundantly  supplied  with  sctor.  In  specimens  of  0  mm.  in  length  I  found 
the  Hevonth  sc<rnient  and  a|)pendages  j'ltlly  developed;  the  male  organs  were  also  present, 
and  the  spuuiuieus  apparently  fuUy  adult. 

Most  ^  the  more  important  points  in  the  appendages  of  this  species  have  been 
referred  to  in  the  discussion  of  the  genus  already  given.  I  give  here  a  few  additional 
notes. 

The  TiKuulibles  arc  of  the  type  usual  in  the  frmiily.  The  outer  cutling-cdge  in  the 
riglit  contains  three  or  four  stout  teeth,  brown  in  colour  and  liiphly  chilinitKid;  the  inner 
cutting-cdgc  is  more  tnnspareDt,  slender,  and  ends  in  two  lar^e  teeth  and  one  or  two 
smaller  ones ;  it  is  followed  by  a  membianous  laj^t,  the  sides  snd  margin  of  which 
are  densely  setose  ;  between  this  and  the  dense  tuft  of  stilf  plumose  bristles  is  a  single 
large  plumose  seta.  Tho  h'Tf  niandiblp  is  very  similnr,  Imt  the  inner  cntfiri'^-cili^e  is 
mucii  lai^r  and  stouter,  and  ends  in  three  hirge  teeth  v*  hich  are  l)rown  in  colour  and 
as  strongly  t^itinised  as  those  of  the  outer  cutting-edge,  and  there  are  two  plumose 
sets  between  the  membranous  lappet  and  the  tuft  of  setae  representing  the  molar 
f  ul)ercle. 

The  first  ma  villa  is  of  tho  usual  form;  in  thr  second  the  external  lobe  at  the  end  is 
very  small,  and  the  outer  margin  shows  a  pruuiineuep  near  the  haj»e  like  that  drawn  and 
described  by  Sara  in  0»uetu  and  some  allied  genera. 

In  the  maxillipede  the  exopodite  is  about  half  as  long  as  the  basos,  oblong  with  the 
end  rounded  ;  the  outer  margin  of  the  basos  is  somewhat  expanded,  and  is  fringed  with 
fine  seta*  towards  the  distal  end  ;  the  masticatory  lobe  is  about  half  as  long  as  tbe 
terminal  portion  of  the  ma.viliipede,  and  has  the  end  obliquely  truncate  and  fringed  with 
seta ;  tbe  ischium  is  short,  distinctly  sei)arated  from  adjacent  points ;  on  the  outer  aspect 
of  both  the  bases  and  ischium  are  three  or  four  short  setse  near  the  distal  margin ;  the 
four  terminal  joints  are  coalesced  into  a  single  lamelliform  plate,  with  four  distinct  lobeS 
on  inner  side  representing  the  dilTercnt  joints  of  which  it  is  cnnipnsrd. 

Tlie  l^s  of  the  mesosf>me  are  spiny,  the  anterior  puira  siiorter  and  stouter  tlian  the 
posterior;  the  dactylus  Is  long,  and  has  its  basal  part  thickly  covered  witli  short  setm, 
the  terminal  claw  long,  narrow  and  slightly  curved,  secondary  claw  vary  narrow,  almost 
lilce  on  ordinary  seta.    Tliere  is  no  special  "  dactylar  seta." 

In  the  male  the  tirst  pleojwl  is  remarkaHle  in  havinit  tlic  r\(i]HHlite  very  hrge  and 
opcrcnUform;  it  is  articulated  as  usual  to  the  lateral  part  of  tbe  prolopodite,  and  extends 
anteriorly  and  posteriorly  into  two  large  rounded  lobn,  which  show  branching  thicken- 
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ings  apparently  intended  to  strcngtlien  tlio  large  ilat  plate  thus  formed  ;  tlie  cndopodite 
consttttt  of  A  single  long  ulender  appendage,  gradoally  narroiring  to  the  end ;  the 
flpipodite  is  fonned  of  an  oblong  lobe  with  rounded  end.  The  external  mate  organ  i« 
short,  rather  narrow  and  i-ouiided  at  the  end. 

Tlir  second  ])loopDd  of  the  male  ha<;  tlic  tnopoditcof  fair  size,  suhqnndrat*'  with  anj^h's 
roiindwi  otf,  and  of  similar  structure  to  that  of  the  first  plcopod  ;  the  cndupodite  is 
represented  hj  a  2-jointed  appendage,  the  first  joint  extending  directly  inwards  like  a 
prolongation  of  the  base,  the  second  at  rig^t  angles  to  this,  as  long  as  the  exopodite* 
gradually  tajiering  to  an  acute  apex. 

The  succet'ditiPT  [doopoda  have  the  exopodite  much  larejcr  than  the  endopodite,  and 
app^reatly  nuiinly  opercular ;  ihc  endopodite  is  subtriaagular,  with  the  inner  portion 
tbidcened*  and  is  branchial  in  f  anctioa. 

The  uropoda  hare  been  already  sufficiently  descnbed. 

2.  SciPHAX  (?)  ALCKLANDiJi,  G.  M.  Thonison.    (i'latc  15.  tig.  2.) 

AtUeeia  aiiektuulim,  G.  M.  ThomBon,  Tram.  N.  Z.  last.  xi.  p.  349  (1870). 

Aclacia  aticUanduF,  Uuddc-Luiul,  Isopnd.i  Tn  i  e*tri;i,  p.  2-1?*  M><S">). 

Aet«eia  aucklaiidm,  Fithol,  Missiuu  dc  Tile  CniitplicH,  p.  1-J3  (lH8a}. 

?  OmVcMt  imte-*99kndue,  Filhol,  i.  c  p.  441,  PI.  \n.  fig.  7  (1886). 

^Ctecis  mekbmtrtm,  Ihonion  k  Cliiltoa,  tram,  N.  Z.  Inst,  xviii.  p.  1S8  (I88S). 

Specific  descrlplion. — Body  oblong-oval,  length  about  twice  the  greatest  breadth,  sides 
of  mesosome  parallel.  Cephalon  wilh  lateral  hdx's  large  and  broad;  front  tri ring nlar, 
deprcss(!d,  somewhat  excavate  in  tiie  middle  (in  dorsil  vein  appearing  nearly  straight)  ; 
an  oblique  ridge  on  each  side  runiiing  backwards  and  outwards  bdiind  the  eyes  from 
near  the  centre  in  front  to  the  posterior  margin  of  the  cephalon ;  surface  between  these 
ridges  roughly  tubercular.  Side-plates  of  niesosomc  well  developed,  especially  those  of 
the  fir>1  s(■^■T^lOIlt ;  po?;tf»rior  n>r»rL')n  of  first  segment  slightly  .--itiuniH.  postmor  angles 
subacute,  posterior  angles     suecet'ding  segmeatii  becoming  more  and  more  acute. 

On  each  a^ment  is  a  small  oblique  ridge  on  the  side-phite  running  badcwards  and 
outwards,  and  between  these  ridges  each  segment  bears  numerous  irregular  tubercles* 
sense  TOimded,  others  more  acute ;  on  the  three  anterior  segments  they  are  nithcr  less 
marked  and  irregiihirlv  arrantred  ;  on  the  four  jio'itr'riar  srirnifMits  tliry  form  a  reguhir 
row  of  somewhat  pointed  tuljerclesi  projcctmg  a  little  backward  along  the  posterior 
mai^  of  the  segment,  with  irregular  granulations  anterior  to  this  row. 

Metasome  not  abruptly  narrower  than  meaofiome,  first  two  segments  short>  their  sides 
overlapped  by  the  last  segment  of  mesosome  ;  sitlc-plates  f)f  thii'd  to  fifth  segments  large, 
pro(iurp<l  acutely  hnekwards;  surface  of  each  of  tliesti  scgnn  rils  v.  itli  a  transverse  row  of 
small  tubercUis,  au<l  with  others  irregularly  distributed ;  teiniinid  segment  short,  much 
Innader  than  long»  triangular,  sides  concave,  extrenuty  rounded  and  depressed,  fitting 
diosely  on  to  the  bases  of  the  uropoda. 

Eyes  of  moderate  sizi\  silii;il(  il  on  a  slight  prominence  above  (be  lateral  1oIh>s,  and 
external  to  the  oblique  ridges.  Antenuulc-s  easily  visibk'.  Antcnnrr  short,  rcrifliin!? 
backwanls  to  the  posterior  border  of  the  second  segment  of  mesosome ;  lirst  three  joints 
shorty  snbequal;  fourth  longer,  somewhat  broadened;  fifth  a  little  longer  thui  the 
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fourtb,  sliglitly  sinuous,  narrowed  ut  base;  flagellum  as  long  as  tlie  fourth  joint,  stout, 
composed  of  four  joints,  the  first  two  short,  subequal,  third  lunger,  fourth  very  short, 
aiticukitions  not  very  distinct ;  vhole  ftatenna  rougblj  granular,  with  retf  few  aet». 
Legs  rather  short,  not  visililo  in  dorsal  Tiew,  and  not  incrensiiij^  in  Icnijth  jwstcriorly. 

Pleopoda  apparently  as  in  OnincuM,  opercular  plates  with  outfr  mnru'iti  incurvod  hut 
not  so  abruptly  notched  as  in  Ov/scns;  no  air-cavities.  Uropoda  with  the  base  large 
and  meeting  in  the  median  line,  lateral  portion  expanded,  flattened  and  keeled  externally, 
ending  acutely  external  to  the  outer  ramus ;  both  lami  eiqvoaed,  inner  iamva  arising  a 
little  uiifi  l  iorly  to  the  outer,  hut  extending  backward*  to  the  same  point,  but  wiAapex 
rounde^l  and  with  a  very  few  minute  aeix. 

Colour  brown. 

Length  20  mm.,  breadth  9  mm. 

HabUat. — ^Aucldand  Island  {Mr,  Jewnngt). 

S&tnm'ka. — The  above  description  is  takcni  from  a  female,  the  only  specimen  I  have 
seen.  Aecording  to  Mr.  Thomson  the  male  has  the  whole  snrfaoe  of  the  body  nearly 
tmiootb. 

I  lefw  I^ihol's  Omkiu  novm-^eattaidfa  to  this  apedea  with  oomiderable  doubt,  for 
his  description  and  figure  are  hardly  sufficient  to  permit  of  certain  identifleation. 

However,  some  points  in  his  description  as  to  the  antenna  and  nropoda,  and  especially 
that  of  the  tubercles — "  Ics  ijrrniulations  de  la  rnimi-c  posti'Tionro  suit  plii»!  tlrtaclif'TS  et 
leur  (KMomet  un  peu  aigu  est  dirige  cu  arritsre  " — apply  exactly  to  the  species  in  question. 
He  states  that  bis  specimens  were  obtained  near  Wellington. 

I  have  pbced  the  spedes  under  Seyphax  only  pirovisionally,  for  I  have  had  only  one 
speamen  and  have  not  bcf!n  able  to  examine  all  the  moutli-partJ?,  ifec.  It  can  hardly 
conio  under  Aef(P(''u'.  in  w  hich  it  was  plnccd  by  ^fr.  Thomson,  and  though  it  has  con- 
siderable resemblance  to  Oniseus,  it  ditters  markedly  from  that  genus  iu  the  anteutue 
and  uropoda,  and  also  in  the  maxillipedes,  for  these,  as  shown  in  fig.  i  mxp.,  have  the 
terminal  part  wdl  developed,  much  longer  than  the  mastieatoty  lobe,  and  with  dear 
indications  of  tb«^  J  lints  of  which  it  is  composed.  In  this,  and  in  the  raaxilhe  wliicli  I 
have  ;i1so  ]»pcn  able  to  examim-.  tlio  species  rescmlWes  Srt/phi.r,  and  I  think  it  will 
certainly  come  under  the  sauu;  tiiuiilv  ,  hut  it  ditfers  greatly  from  6V"y^A«jr  iuthc  cephalou 
and  in  the  much  smaller  eyes.  It  probably  lives  on  the  seashore  like  the  rest  of  the 
Scjfphacida. 

Genus  2.  ScvpudMsn  s  (novum). 

Generic  Characiers.^Body  rather  narniw,  lateral  parts  not  greatly  developed. 
Cepbalon  with  large  broad  lateral  lobes.  Metasome  abruptly  contracted,  first  two 
s^ments  rather  short,  third  to  fifth  wi&  small  epimera,  last  segment  short,  triimgiUar. 
Eyes  of  mod<!rate  size,  sublatoral.  Antcnnulie  of  thire  joints,  the  last  small.  Ivul  bi  arlng 
twf>  or  thn'c  sensory  sc!;c.  Antennic  Avith  the  (lagellum  of  three  ill-delined  joints. 
Mandibles  witii  a  membranous  hairy  lappet  beliind  the  two  dentate  lamellae,  followed  by 
a  long  recurved  brush-like  seta;  molar  process  represented  by  a  doiae  tuft  of  recurved 
setm  of  unequal  length.   Anterior  mazilke  with  the  outer  lobe  rather  weak,  some  dentate 


L  lyu u-Od  by  Google 


128 


rm.  c.  cHiLTov  on  the 


sette  on  iU  inucr  margiu  near  tlie  aj)cx,  vnd  witli  a  dense  row  of  simple  haii-liko  sct^B ; 
ioner  lobe  small*  delicate*  with  two  liairy  bristles.  8eaoad  maxillfB  distinctly  bilobed  at 
the  extremity,  outer  edge  not  angularly  produoed  near  the  base.  Mazillipedes  with  the 

Imsos  mtlicr  narrow :  masticatory  lobe  well  developed,  rounded  at  end,  terminal  portion 
of  fair  size  with  the  last  four  joints  pofili-sced  into  a  sini'le  <  rianj^iilar  pinto  Legs  short, 
not  increasing  much  in  length  posteriorly.  I'leopoda  siiiipK;,  opercular  plat<-*s  delicate, 
and  none  of  them  with  air-cavitiee.  Uropoda  ratiicr  produced,  base  only  partially 
eorered  by  terminal  segment,  rami  not  flattened. 

i?e*narA:/f.— In  general  apjwarance  this  genus  at  first  recalls  T^vcAowwr?/*.  The  most 
im])ortant  character  by  which  it  is  separated  from  other  gcnrra  appears  to  he  the  structure 
of  the  first  niaxillu;,  the  outer  lobe  of  which  is  very  peculiar,  aud  quite  difl'ereul  from 
that  of  any  other  Terrestrial  Isopod  that  I  am  acquainted  with.*  In  the  nandiblea  with 
the  dense  tuft  of  stiiP  sets  apparently  representing  the  molar  tuberde  and  in  the 
maxillipedcs  this  genus  seems  to  resemble  somewhat  closely  Sciiphax  onuilitu,  and  the 
two  species  of  Affipctft  (l(*«!crib»;d  in  this  payif^r.  Tlic  type  spocirs,  which  is  the  only  one 
at  present  known,  was  found  on  the  sea-beach  within  reach  ot  high  tide«,  and  1  at  first 
thought  that  the  PkUouffria  marina  described  by  me  in  1885 1  would  beloog  to  the  satne 
genus,  but  I  find  that  it  has  the  first  maxilhe  normal,  though,  as  Stebbing  has  recently 
poiiiifd  out,  (ho  «i>ecies  cannot  for  otlu'r  reasons  come  under  Triekoiiueu^  and  probably 
will  bo  found  to  belong  to  the  Scyphacidce. 

SCTTHooBascirs  WATrATBrau,  sp.  nov.  (Plate  11  fig.  1.) 

Spw^fic  deweriptiim, — ^Body  narrow  oval,  rather  more  than  twice  as  long  as  broad; 

Bm'fac(<  of  cophalon  and  mesosoine  with  small  rounded  tubercles  and  other  irregularities, 
gencmlly  fonninu'  a  somewhat  irregular  transverse  row  near  the  hinder  edge  of  each 
segment.  I'eplialon  with  the  broad  lateral  lobes  not  very  clearly  defined  at  their  bases, 
front  triangularly  produced.  Posterior  margins  of  the  iirst  four  segments  of  mesosome 
straigfat,  those  of  last  three  with  the  posterior  angles  more  and  more  recurved  posteriorly. 
Metasomc  with  the  first  segment  short,  second  longer,  lliinl  1o  fifth  with  moderate 
npprc5s(-d  npinieni ;  kist  srirnir'nt  slioi  t,  about  twice  as  broad  as  lung,  tnaugular,  ending 
in  a  slig;btly  rounded  angle,  sides  concave. 

Anteanie  with  the  fifth  joint  of  pednnde  mudi  longer  than  the  fourth,  ilagellum  as  long 
as  the  fourth  joint,  of  three  joints,  the  first  short,  second  twice  as  long,  third  narrow, 
about  as  long  as  the  first,  whole  antenna?  covered  with  short  stout  scta\  Legs  short, 
dactyla  stout,  with  the  secondary  nail  small  or  obsolete ;  dartylar  seta  arising  near  tht-  base 
of  dactylus,  longer  than  daelylus,  2-braucUed,  the  outer  the  stouter  and  plumose, 
inner  one  apparently  simple.  ' 

Colour  broim. 

*  IMIlftu  hm  drawn  attenUon  to  forae  thnormilitiw  in  lit*  BMmth-)»rt»  of  Jftanrmnlilfs  Jihundi,  DoOfln, 

the  most  striking  Wing  that  the  inner  lobe  of  the  lirst  innxillx  Wars  nine  liairy  l>rihlli-«,  iostCfld  of  tlw  tVO  UlUftUy 
ymwDt  in  Anuidittidivin  (Anniii«a  de  la  Koeietc  Entom.  dc  Jr  ranc«  (l&8:i)b  i*'-  P>  ^^*^)' 

t  Pne.  Liaii.  Bock  iz.  pert  3,  p.  403. 

t  fiM,  AmL  Sot.  Loodui,  1000,  p.  506. 
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Zfnyth  of  lai'tjest  spcciiMon  seen  3  5  mm. 

JPff/iffft.—B\acskin  Kay,  Otago,  luulcr  seaweed,  &e.  at  high-water  mark. 

Of  til  is  species  I  have  only  a  few  small  speoimens  collected  at  Blueskin 
Riy  about  1887.  I  have  never  found  it  iiinoe,  tbou^  I  have  frequentljr  Msarehed  the 
sune  locality  and  other  similar  situations  and  I  am  unable  to  sny  whether  it  attains  a 
larger  size  or  not.  In  order  that  its  afTinities  may  be  mado  as  clrir  a«(  pos'sililo,  I  hnvo 
fisrured  the  mouth-parts  in  some  detail,  aud  add  further  description  of  some  of  its 
appendages. 

Tb»  upper  Up  is  of  the  usual  structure. 

The  mandible  has  the  outer  cutting-edge  formed  of  throe  welUmarlced  teeth» 
strongly  chltinized,  the  inner  <Mitt  ln?-i»dge  similar  and  of  four  tpeth ;  near  its  ba.se 
arises  a  hairy  membranaceous  Inppijt  with  the  innermost  seta  longer  tlma  the  others; 
next,  at  a  considerable  distance,  follows  a  single  long-curved,  feathered  seta;  and  next, 
from  a  slight  prominence,  a  brush-like  tuft  of  stiff  simple  sette,  the  outer  ones  the 
shortest,  the  others  gradually  increasing  in  length,  the  innermost  ones  being  very  long. 

The  rff!f>(  maixliblc  is  siinil  ir.  Vnit  tin'  outiT  cuttin^'-edge  appi-ars  to  bear  lour  teelh, 
and  the  inn<;r  cutting-cdgc  is  smaller,  less  chitinous,  and  ends  in  tlu-eo  or  four  small 
sharp  teeth,  appai-cutly  armoged  in  a  circle  nmnd  the  extremity. 

Loirer  lip  formed  of  two  rounded  lobes  with  numerous  sete  directed  inwards,  and 
between  them  a  narrow  tongue-like  process  Avith  its  margins  thickly  fringed  ^\  itll  scfic. 

They/r«/  mt'vUhv  has  the  outer  lobe  ohlong  in  shape,  its  inner  margin  fringed  in  distal 
half  with  tine  seta*,  and  towards  the  end  bearing  about  ten  dentate  setui  of  various  sizes 
and  irrcguhuly  arranged ;  the  extremity  and  a  little  of  the  outer  margin  beorsaoompaot 
rov  of  long,  sim^,  hair'like  sette,  the  outer  ones  bdng  the  loage«t»  the  inner  ones 
stouter  and  a  little  irtcurved.  Inner  lohe  of  normal  form,  the  distal  plumose  bristle 
much  shortc  r  than  the  other. 

The  second  t/uuilUe  form  a  delicate  oblong  piate,  distinctly  cleft  at  the  apex,  outer 
lobe  about  half  as  large  as  the  inner,  botli  rounded  and  bearing  ddicate  setv^  the  inner 
one  with  a  row  of  short  stouter  setw  also. 

The  md.rillipftli's  have  the  cpipoilite  narrow  oIjI  hii:.  hm'j:  as  the  hnsos,  Inineateat 
end.  etid  and  distal  half  of  outer  margin  with  delicate  setie  ;  Imisos  narruw,  its  out4'r 
margin  not  expanded ;  masticatory  lobe  large,  more  than  half  the  length  oi  the  palp ; 
palp  with  the  ischium  distinct,  but  the  remaining  joints  combined  into  a  triangukr 
ptate  with  its  inner  margin  thickly  fringed  with  set«e,  and  with  a  faint  indif»tioii  of 
IoIr'S  indicating  the  separate  joints. 

The  first  and  .stiventh  legs  are  shown  in  tiie  plate,  and  do  not  requiic  further  descrip- 
tion ;  the  dactylar  seta  is  huge  aud  well  marked ;  its  general  appearance  will  he  best 
learnt  from  the  figui'e. 

The  plcopoda  appear  to  be  all  of  about  the  same  structure :  in  the  first  the  endopodito 
is  of  nearly  the  same  size  as  the  exi>ii(>dite,  hut  narrower;  there  is  n  snifd!  "ppipuditr  " 
arising  from  tlH>  b  isal  portion.  In  the  third  and  sncccn-ding  pleop«Mla  the  eudopodite 
arises  considerably  more  proximally  than  the  exopodite,  aud  is  smaller  in  proportion. 
1  have  not  been  able  to  examine  tlie  ploopoda  in  the  male.  The  uropoda  have  already 
been  suffioiently  described. 
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Tienus  3.  Act.kcia,  Dana,  1853. 
AcUccia,  Dana,  U.  S.  Explor,  Exped.,  Craist.  ii.  ^  7M  (185:$). 
Aetmeia,  O.  M,  Thoniion,  Trans.  N.  Z.  Iiut.  xi.  p.  24©  (l«rj>). 
Cylloma,  Hudde-T^utul,  Iwpoda  Tcrrestria,  p.  46  (1885). 

Actacia,  G.  M.  Tlioinsoii,  Proc.  Iloj.  Soc.  Taammiiu,  IbiVi,  p.  tit  {ftfuraU-  t-opy). 

Gf'nerif  dr^ieription.  -  Vtody  convex,  capaMo  of  nillinir  into  a  bnl!.  surface  spiny. 
Metasome  not  abrupUy  w)iitraclc(l,  tt'rminal  segment  very  short,  i'iagelium  of  auteante 
4-jouited.  Eyes  very  lar(^e  and  prominent,  oa  o?al  elevations  along  tlie  side*  of  the 
head,  hinzilllpedes  with  tte  tominal  portion  large,  lamellar.  Legs  rather  short,  not 
incmi«!ii!ij  niucli  in  lengtJi  posteriorly.  None  of  the  opercular  plat*:s  of  the  pleopoda 
with  air-cavities.  Uropntin  slinrt,  ntjt  projnetin?  much  bnyond  tlic  uutlitK'  of  (.he  body; 
buso  broad  and  llailened,  oiiter  portion  produced,  tmtcr  ramus  siiorl,  inserted  at  the  end 
of  ihe  hase  near  the  inner  margin ;  inner  ramus  slender. 

Jtemarkt. — I  propose  to  retain  the  genus  ActtedOt  I>ana»  for  the  folio  wiogspetnes,  and 
{^ive  for  it  the  above  diajjnosis.  In  many  n^spects  it  appears  to  resemble  AniiudUloniiicus, 
Ulianin,  with  which  Jhtdde-TAiiui  fliou<;ht  it  to  be  iihnitie;il.  Imi  that  i,'onns  differs 
considerably  in  the  iurm  ul"  lUo  ht  ad  <md  in  po^sesiiion  of  air-cavil ies  in  tiie  lii>t  two 
pleopoda,  and  as  it  presam^ihly  belongs  to  the  OnUeidai,  it  prohahly  diflbrs  also  in  the 
terminal  portion  of  the  maxiUipedeB,  but  on  this  point  I  can  get  no  dcBnite  information. 

C'lNo/iiii,  lUidde-TAiiul,  a;;rers  so  wc]]  -with  the  qrnus  in  qticsdon  in  the  eyes,  and 
terminal  nropoda  and  gcneml  sliajie,  that  1  tlank  it  must  be  the  same,  though  J'.udrlc- 
Luud  describes  it  us  having  air-cavities  in  ail  the  operculai-  plates  of  the  pleopoda ;  this, 
however,  perhaps  arises  from  tl^  fact  that  he  had  only  a  single  hadly-preserved 
(probably  dried)  specimen,  and  naturally  diought  that  it  belonged  to  the  ArmadHUda 
and  efime  nenr  lo  Ai  d/ikHUo. 

Hayer's  genus  Actimiscua  is,  as  he  points  out,  nearly  related  to  Acttccia,  and  the 
diiference  that  he  gives  in  the  auteume  is  more  apparent  than  real,  for  Aclacia  has  only 
four  distinot  jdnts  in  the  flagellnm,  and  some  of  the  other  differences  are  of  snbsidiary 
importance.  On  the  other  hand,  the  cephalon  in  his  t'])ecies  is  move  lilce  that  of  Arma- 
diltoniscvn,  but  \vlit>fher  it  also  rcsctnlih  h  that  genus  in  the  possession  of  air-cavities  in 
the  first  two  pleopoda  or  not,  I  cannot  say.  In  general  appearance  it  certainly  appeals 
to  resemble  Actac'm  much  in  the  same  -way  as  Seyphacella  resembles  Sc^pliax. 

The  two  New  Zealand  species  of  Avtiectu  may  be  distinguished  thus  : — 

EggK  large,  creacentic,  outer  branch  of  urupoda  large,  dilated  distally  A.  euchroa. 

Eye*  nodertft^  outer  biaiicli  of  nropoda  minnte,  aeote  at  apex  ,  A,  ^riimitU. 

1.  AmxoiA.  OTCHROA,  Dana.    (I'late  15.  fig.  .3.) 

Aetmdm  tuekroa,  Dana,  XT.  S.  Esploriag  Exped.,  Cnut.  ii.  p.  734,  Plate  46,  Sg.  6  (I8G8). 

Aetttcia  ewcAroa,  Mierg,  Cat.  N.  Z.  Cru>tt.  p.  101  (1876). 

Aetaida  euchroa,  O.  M.  Thomsou,  Trans.  N.  Z.  liut.  xi.  p.  249  (1879). 

ArwuuRtbmteuM  euehroa,  Budde-Lund,  Impoda  Terrestria,  p.  289  (1B85). 

AeUtcia  <ntchroa,  Filhol,  Mission  dc  I'ilo  Campbell,  p.  443  (1885). 

Acttecia  euchroa,  Thuin-ioii     rijilton,  Tr:iiis.  X.  Z.  Tnsi.  wlii.  )).  158  (IHRO'i. 

Actada  etukrw,  ii.  M.  Thotanon,  i*roc.  Itoy.  boc-  'l  asmania,  ibU:^,  p.  l!i,  Plate  li.  figs.  1-8  (1892). 
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Specific  chariirfeyft. — Body  convex,  stirfncr  with  sliort,  blunt,  scattered  spines,  esppnially 
on  the  mari^ins  of  the  inf^tasoinc  anil  <in  tin*  a]»[><.'iid;i;^es.  Cepbaion  U'itb  the  irout 
rounded,  with  miscd  frontal  mai-ijm,  u  lit  lie  dcprcs*sed  in  middle,  a  deep  groove  on  each 
nde  interior  to  the  pronunenoefl  bearing  the  eyes.  Inferior  nuii^  of  fint  segment  of 
inesosome  thickened,  not  incised.  Posterior  angles  of  the  first  four  segments  of  lueaosome 
subquadratc,  those  of  the  last  three  i>i  (Kluceil  backwards,  subacute.  Epiracral  positions  of 
third  to  fifth  segments  of  metasomc  large  and  contiguous,  and  containing  the  outline  of 
the  metasome.  Terminal  segment  very  short,  convex,  slightly  pointed  betireen  the  haaes 
of  tiie  uropoda.  Eyes  very  large,  on  two  GFescentic  prominences,  ooenpying  whole  lateral 
border  of  the  ccphalon  ;  ocelli  very  numerous,  arranged  in  four  or  five  longitudinal  rows. 
Antennae  with  all  the  joints  covered  w  itli  short  bhmt  spines,  flagellum  about  as  lon^  as 
preceding  joint ;  its  terminal  fourth  joint  minute.  Uropoda  projecting  beyond  the 
terminal  segment,  and  pretty  accurately  filling  up  the  space  between  the  epimcra  of  the 
fifth  segment ;  outer  part  of  base  produced  into  a  rounded  lobe,  outer  branch  inserted 
on  the  inner  portion  of  the  distal  margin,  spatulate,  extending  a  little  beyond  the 
produced  portion  of  tlie  li;ise  ;  inner  rami,  artsin!,'  from  the  under  surface  of  the  bjise, 
far  in  front  of  the  outer,  slender,  scabrous ;  apex  uith  a  long  brittle,  wliich  is  visible  iu 
dorsal  Tiew. 

(Moor  light  grey,  with  irr^rular  black  nuurldags ;  during  life  sometimes  coloured 

as  in  .y    /  '   r  ornatit9. 
Length  about  10  mm. 
Habitat . — Sandy  beaches  in  New  Zealand. 

Bitmarki. — ^This  species  is  frequently  found  on  sandy  beaches  in  company  with 
Scfffimx  omaiut,  and  is  veiy  similar  to  that  species  in  ocdoor  and  habits,  so  that  I)an» 
tlumglit  it  was  perhaps  the  young  of  Scifphas.  From  what  has  been  already  said,  itis 
clear  that  this  is  not  the  case,  and  that  the  two  are  perfi^etly  indepetulent ;  T  h  ive 
mature  males  of  both  sikjcIcs.  When  jiursued,  AcUtcUi  euchroa  rolls  itselt  into  a  ball, 
and  is  then  almost  indistinguishable  fi-om  a  grain  of  speckled  sand ;  under  similar 
ctrcumstances  S^jfphax  ontattit  erouches  down  closely,  on  the  aand,  and  is  then  equally 
difficult  to  perceive.  I  have  ahvays  fouixl  these  two  specie^}  on  the  open  sands  and 
never  under  eover,  and  the  large  and  well-developed  eyes  that  they  both  possess  hare 
probably  been  developed  iu  oouuection  witii  their  exposed  mode  of  life. 

The  extremities  have  the  usual  three  joints,  though  the  articulations  are  not  always 
easy  to  see;  the  last  jomt  is  tapermg and  bears  a  few  setsa.  13ie  mouth-parts  show  a 
close  general  resembhmce  to  those  of  Scyphax,  the  mandibles  and  first  maxills»  being 
ver)'  pimihir;  the  ;i])peiidaj;e  figured  by  Thomson  as  the  inner  lobe  of  this  maxilbi  is 
really  the  second  maxilla,  which  has  the  outer  margin  angularly  produced  near  the  Ittise, 
And  Ihe  outer  lobe  at  the  apex  veiy  small  and  indistiuet.  In  the  maxillipedes  the 
ischium  is  distinct^  but  the  following  joints  are  all  fused  into  a  tiiangnlar  j^te  with 
lobes  on  the  inner  mai*gin  indicating  the  se|:aratc  joints  ;  the  masticatoiy  lobe  is  small 
and  obliquely  tninciile,  alimit  half  as  lorn:  as  the  terminal  portion  of  the  mnxillipede. 
The  legs  have  the  dnctyla  short  and  stumpy-looking ;  the  dactylar  seta  with  distal  half 
tfaidumed  and  presenting  a  stippled  appearance. 
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The  first  pkopoda  of  the  male  are  shown  in  Jig.  3,  plp.^  <j ;  the  male  organ  is  single, 
broader  in  basal  half,  end  nifh  mall  notch ;  endopodtte  long,  Inoad  at  base,  apex  curving 
a  little  outwards*  ezopodite  nooall  aod  oral.    The  endopodite  of  the  aeoond  pleopod 

2-jointed,  the  second  forming  a  very  long,  acute  process.  The  other  pleopoda  praM&t 
no  special  features.   2^oiie  of  them  possess  air^cavities  so  iar  as  I  can  make  out. 

3.  Aatmcsx  opibek8I6,  «p.  nor.  {Fl.  15.  ftg.  iStVl  16.  Hg.  l.) 

Speeifio  detcr^Hon. — ^Body  rery  convex,  rather  numw,  more  than  twice  as  long  as 
liKMid.  Sur&ce  fairly  smooth,  hut  with  numerens  scattered  short  setie,  especially  on  the 

metnsomc  and  on  thr-  nirirgins  of  tlif  mrsosnmc.  C<  pli;<](>n  vnth  the  front  hroad,  straight, 
with  a  slightly-raised  tmnsvcrse  ridge.  Po.stcrirn-  margins  of  segments  of  niesosome 
nearly  straight,  those  of  the  lost  two  a  little  produced  backwaixls  at  the  lateral  angles ; 
inferior  margin  of  first  segpnent  thickened.  Hetssome  convex;  side  portions  of  third 
to  fifth  segments  large  and  lecurvecl ;  terminal  s( 'iriarat  short,  much  broader  than  long, 
its  posterior  margin  regularly  w^nvex.  Eyes  of  mudcrati-  size,  r(>nnd.  A.ntctinfe  very 
sctosr ;  wond  joint  ot  jwduncle  longer  than  the  third  and  nearly  equal  to  the  fourth, 
littli  about  us  long  as  fourth  ;  fliigcUum  as  long  us  the  second  joint,  of  four  joints,  itie 
first  longest,  second  and  third  subeqnal,  fourth  very  small.  setose,  soarcely 

increasing  in  length  posteriorly;  dactylar  seta  huge  and  well-marked,  simple,  its  distal 
twn-lhirds  thidvi-iu'd  and  ii[)|)anMitIy  rpscmblina:  n  narrow  circular  brush.  UrojxMJa  u  if  li 
basal  joint  very  liu  ^^p,  extending  beyond  terminal  joint,  expanded  and  plate-like  latei-ally  ; 
outer  margin  subci-euato  and  bearing  four  or  live  stout  seUe ;  outer  branch  small,  conical, 
scarcely  prpgecttng,  tipped  -with  a  few  small  setse  and  one  or  two  longer  ones;  inner 
branch  reaching  a  little  b^yimd  end  of  terminal  segment,  scabrous>  and  <mding  in  two 
long  sefrT'. 

Co/our  yellowish,  with  numerous  black  stellate  markings,  some  specimens  nearly 
black. 

Site. — Length  about  6  mm. 

Habitat. — Timaru,  imder  seuweed  at  high-water  mark. 

Ut'DiarJiS. — T  have  ^ilaccd  this  species  under  Acftecia  with  eoiisidnahlc  lii;:si<atiou,  fur 
it  diliers  from  tiie  pi'ecfdiug  spc^eies  very  markedly  in  the  structure  of  the  eyes.  In  ex- 
ternal appearance  it  is  rather  like  Tt/los,  but  the  mouth-parts  are  of  course  very  diifcrcnt 
and  aie  in  fairly  (dose  general  agreement  with  those  of  Aetaeia  euehroa.  The  terminal 
portion  of  the  mnxillii)ede  is  less  lobed.  and  the  masticatory  lobe  has  a  small  terminal 
lash  very  like  that  in  some  spofie  s  of  TrwhoniniKs. 

The  pleopoda  in  the  female  are  of  usual  form  and  apparently  all  similar;  in  each  the 
exopodite  is  slightly  larger  than  tlie  endopodite  and  overlaps  about  half  the  succeeding 
one.  In  flie  male  the  first  pleopoda  are  rather  short  and  very  stxong,  the  endopodites  in 
clow  apposition  and  apparently  coalesced  along  the  median  luie,  the  ends  curving 
outwards;  the  second  pleopod  with  basal  portion  of  endopodite  long,  end  joint  not  very 
acute. 
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In  this  family  the  molar  tubercle  of  the  mandible  is  replaced  by  a  tuft  of  stiff  setva, 
the  inner  lt)l)c  of  the  first  maxilla  lx?ars  onlj'  two  plumose  bristles  ;  the  terminal  portion 
of  the  maxillipcdcs  is  short,  scaree^ly  longer  than  the  masticatory  lobe.  The  uropoda 
are  more  or  less  exposed,  and  the  inner  nttuu-H  arises  anteriorly  to  the  outer. 

Ibe  fiunily  ooiLtauu  nttmerons  genom,  of  wbioh  four  a«e  vepteseated  ia  New  Zeailimd. 

Genus  1.  Ukiscu8»  Lmn6  (1767). 
Onisctu,  Linnaeus,  Syst.  Nat.  ii.  p.  lOGl  (1767). 
Omtau,  Bute  &  Wcatwood,  Brit.  S«»».-eye<l  Crust,  ii.  p.  466  (18G8). 
OniaaiM,  BHdile.Lund»  laopodti  Ttomntria,  p.  SOS  (1885). 
Omaaa,  Sars,  CrustHCca  of  Norway,  ii.  p.  170  (1899). 

Generic  deticription. — "Body  broad  and  (l('[)r(ssed,  with  the  lutrnil  parts  of  iho 
se^meattt  lamelJariy  expanded.  Cephalon  witli  well-detined  lateral  lobes,  frout  im- 
pcvfectlj  defined  bom  tbe  cfngfinDB.  Metaaome  not  abruptly  contiaetedf  lest  aegment 
eoiMidi»ably  {iroduced.  I^es  burge,  sublateraL  Antenaube  irith  tbe  termmal  jomt  well 
developed.  Anteame  slender  and  elongated,  with  the  flagellum  composed  of  tbiee 
articulations.  Mandibles  with  numerous  peuicils  behind  the  cutting-port.  Legs 
moderately  sleuder,  gradually  increaua^  posteriorly.  Opercular  plates  of  pleopoda 
without  any  air-caritiee,  those  of  the  two  ai^rior  pat»  deeply  bilobed.  Urqpoda  rather 
produeed,  with  tbe  iuner  ramus  originating  far  in  front  of  the  outer.**  {8an.) 

Although  there  are  no  actual  air-cavitics  in  the<^ereular  plates  of  t  he  Hrst  and  second 
pleopoda  in  Onincuti,  8toller*  has  recently  shown  that  in  the  outer  porliou  of  (hcsf!  jilates 
there  is  a  sti-ucturc  which  performs  tlie  same  function  of  allowing  the  aaiiuul  to  breathe 
ordinary  dry  air. 

1.  Omscus  pt  nctatus,  G.  M.  TlJomson  (1879).    (PL  16.  lig.  2.) 

ihUtcu*  jtunctaltu,  <j.  M.  Tliomsuti,  Trans.  N.  Z.  lust.  xi.  p.  2'A2,  pL  xa.  iig.  3 
Oi^tem pmetafm,  Badde-Luntl,  liiopoda  Terrestria,  p.  2iKj  (188j). 
Ottitctu  puncliitut,  Fillioi,  Mission  de  I'iic  Campbell,  p.  440  (I8B5j. 
Onitctu puiictatii»,  Thomsou  &  Chilton,  Trans.  N.      ln<t.  tviii.  p.  l.'H  'IHMfit. 

Specific  description. — Body  oblong-oval,  rather  more  than  twice  as  long  as  broad, 
rather  convex,  whole  surface  covered  with  short  setie  whieii  in  dried  specimens  give  the 
appeaxanoe  of  small  soale-lilce  markings.  Cephalon  with  tbe  front  depressed,  predjuoed 
slightly  into  an  obtuse  lobe ;  lateral  lobes  small,  aiding  subacutely.  Mesosome  with 
the  2>osterior  margins  of  the  first  three  seu;ments  straiijht  and  their  posterior  anirles 
rectaiii^uiar  ,  lateral  auirles  of  last  tour  segments  produced  more  and  more  backwajfds, 
ucutc.  Epimera  of  third  to  iiltli  segments  of  metasome  well  developed,  narrow,  ending 
acutely ;  terminal  segment  not  much  produeed,  triangular,  mueh  broader  than  long,  the 
rounded  apex  reacbtng  as  far  as  the  end  of  the  base  of  tbe  uropoda  and  bearing  a  few 
minute  aetn  which  acarcely  pcojeot  beyond  its  margin. 

*  ZoolosiM,  Heft  H?.  (1899). 
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Eyes  of  moderate  size,  with  fifteen  to  twenty  ocelli.  Antcnnte  a»  loog  as  tbc  hcadaod 
first  tJuee  MgmMits  of  meaoflome  minutdy  wtose  tiuroughoat;  seoond  and  thud  joint 
mbequal,  fourtli  longer,  fiftli  twice  us  long  as  the  fourth  and  longer  ttian  the  flagellum ; 
joints  of  fiagellum  iucrcasing  in  length  distally,  rind  the  third  followed  by  a  styliform 
proceHs  or  bristle,  fully  as  long  as  the  first  joint  and  dividing  at  the  end  into  a  compact 
pencil  of  iietije.  Legs  iuirly  long  and  very  spinous,  increasing  considembly  in  length 
posteriorly.  First  two  pairs  of  pleopoda  with  the  opercubr  plstos  paftially  bilobed. 
Uropoda  with  the  outer  joint  much  longer  and  stouter  tiian  the  inner,  which  arises  OO^ 
a  little  anterior  1)  it  and  reaches  to  the  middle  of  the  outer,  both  setose  and  bearing  one 
<jr  two  longer  setae  at  the  end. 

Colour  brown,  with  wavy  stripes  of  white  on  each,  side  the  median  line  and  often 
with  two  lateral  rows  of  wldtidi  patches,  the  number  and  size  of  the  white  markings 
varying  greatly. 

1,1  iiijth  about  10  mm. 

Habitat. — Very  common  thx-oughout  the  »  hole  of  New  Zealand. 

Retnarkt. — I  hare  had  some  little  hesitation  in  referring  it  to  the  genus  Oaitcm  as 
now  restricted,  for  it  differs  distinctly  from  the  deflnitioas  of  that  genus  as  given  both 
by  Budde-Lund  and  by  Sars  in  thut  the  matidiUes  do  not  heiir  so  many  "  penicils " 
behind  thf<  cuttiiiu:-l»Mrt  ;  T  find  ouly  one  on  each  mandible,  though  another  on#»  or 
»<.ometime.H  two  are  situated  on  the  wtose  membruuaoeous  lappet  just  iuteraal  to  tlie 
cutting-edge.  According  to  Budde-Lund  Qaiww  should  have  four  or  five  penicils. 
Moreover,  the  anterior  segments  of  the  mesosc»ne  have  the  posterior  margin  straight 
instead  of  deeply  sinuate,  atul  the  last  segment  is  broiiderand  less  produced  than  Vi  usual 
in  Oniacm.  Budde-Lund  (p.  20(5)  suggests  that  the  sjjecies  under  consideration  may 
belong  to  P/tUoscia,  and  it  certainly  agrees  with  that  genus  in  the  mandibles  and  in  the 
posterior  margins  of  the  segments  of  the  mesosome,  hut  it  differs  from  that  genus  in 
poasessmg  well-marked  though  small  iatentl  lobes  on  the  oephidon,  and  in  having  the 
epimeni  of  the  meso.some  of  fair  size,  and  those  of  the  t  hird  to  fifth  segments  of  melnsome 
well  marked.  (>u  tlie  whole  I  prefer  to  leave  the  species  under  Oimcm,  for  though 
allied  genera  arc  plentiful  enough  I  cannot  at  present  find  one  that  will  suit  it  better. 

The  species  is  wi^ly  distributed  throughout  New  Zealand,  and  presents  considerable 
variation  in  colour,  breadth,  and  oompaotness  of  the  body  prommeace  of  the  front  and 
lateral  lobes,  &e.  I  have  some  si>ecimeus  collected  by  Mr.  W.  W.  Smith  On  limestone 
rocks  at  Albuy,  Canterbury,  which  in  colour  resemble  the  variety  mnrmomtus  of 
ForceUut  scalier,  the  general  surface  being  very  ligkt  yellow,  marked  with  somewhat 
^rsely-scattered  black  dots  and  markings ;  the  small  spines  on  the  sur&oe  are  more 
nuffked  than  in  typical  specimens,  the  front  is  le»  produced,  and  the  hiUnal  lobes  of  the 
cephalon  arc  very  small  and  inconspicuous,  while  the  joints  of  the  flagdlnm  of  tlie 
antenna)  are  more  equal  in  IcnirtlT.  \n  other  respects  they  resemble  Onuetus  jnuictatug 
SO  dosely  that  I  prefer,  for  tlie  present  at  any  rate,  to  con.sid6r  them  merely  as  a  variety 
of  that  species,  for  which  I  propose  the  name  nutrmaraim. 

The  specimens  Arom  Mount  Wellington,  Tasmauiak  refexved  to  this  species  bj 
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Mr.  Thomson  *,  differ  in  having  the  siilo-plntes  of  the  tliird  to  Bfth  segments  of  the 
metasome  much  stnrtllpr.  and  thus  approach  stiU  more  cloisely  to  FlMoteiOt  under  wiiioh 
they  should  perhaps  be  (ilaced. 

2.  Onibods  XBNSPiTikXinu,  Bp.  DOT.  (FL  16.  fig.  3.) 

Speeifie  cfeMr^^fdn.— Body  ragoLurly  oblong-oral,  broad,  the  length  ntther  less  than 

twice  the  greatest  breadth ;  dorsal  face  hut  slightly  convex,  (iucly  i^ninuhir,  not  setose, 
each  »P<rmpnt  bcnriii?  07i  nach  sirlf  of  the  mtxli.in  liiu'  ;l  slightly  r.iiscd  and  wrinkled 
patch,  most  nmrked  nn  anterior  seifments.  Ce|)lialoii  sinall,  deeply  sunk  into  hrst 
segment  of  pereiou,  frontal  edge  re;»ulftrly  convex ;  lateral  lobes  vciy  small,  subacute  at 
apex.  Side>p]ates  of  mesoBome  greatly  prominent,  lamdlar,  oonti^ous,  projeoting 
almost  laterally,  those  of  the  iii-st  segment  extending  forwiUFds  into  8ul>acute  lobes,  which 
reach  to  thi;  level  of  the  anterior  mnrLrln  of  flie  r-yev^;  posterior  angle  broadly  roumlerl ; 
posterior  in:ii<^ins  of  the  second  ajid  tiiird  ses;nients  slightly  sinuous ;  posterior  angles 
rectangular,  slightly  rounded.  I'osterior  angles  of  the  fourth  to  sevcntli  segments  progres- 
sively  produced  more  and  more  badkward  and  ending  aeuiely ;  those  of  the  seimith  reach 
as  far  posteriorly  as  the  end  of  the  epinieral  portion  of  tiic  third  segment  of  metasome. 
First  two  segments  of  metasome  of  fair  length,  Imt  wholly  em})raced  by  the  preceding 
segment;  cpimcral  platfs  of  the  next  three  segments  pro<hice<l  and  recurved,  ending 
acutely,  the  last  reaching  siigluly  beyond  the  end  of  the  torminal  segment.  Terminal 
aegmmt  triangular,  bfoader  than  long,  ndes  slightly  ooncare,  end  rounded  and  reaching 
AS  fSsr  as  the  end  of  the  base  of  the  uropods,  posterior  portion  slightly  depressed  and 
concave. 

Eyes  of  moderate  size,  about  tiftccu  ocelli.  Antenna)  verj'  similar  to  those  of  OititicuH 
punctalw,  scabrous,  the  minute  sets  being  loss  prominent  than  in  that  species.  Legs 
long,  spinose,  the  posterior  pairs  somewhat  ebngated.  Operonlar  plates  of  plet^Mxhi  not 
bilobed.  Uropoda  with  basal  jmnt  large  ;  outer  ramus  broad  at  base,  tapering  regularly 
and  equally  on  both  sides  to  aente  point,  scarcely  setose,  inner  ramus  reaching  to  the 
middle  of  the  outer,  minutely  setos*;. 

Colour. — Slate-coloured,  with  wliitc  markings  outhe  wrinkled  patches  on  the  mesosome 
and  usually  with  a  lateral  row  of  white  patches  at  junction  of  epimeca  with  the  central 
portion. 

Length  about  11  iniii.,  breadtli  d  o  mm. 
Mabital. — Kenepuru  (J.  McMahoii). 

Memtwk$, — In  fully-grown  specimens  this  species  can  he  readily  distinguishod  from 
Otti$eu8  j^tiMsfatos  by  the  fiattened  body,  the  greatly<devekqied  epimera»  and  the 

wrinkhngs  on  the  doi-sal  surface ;  in  younger  forms  all  of  these  points  are  less  marked, 
but  the  speci(>s  can  then  be  usually  recognized  by  the  large  and  acuteiy*pointed  outer 
rami  of  the  uropods. 

*  Fna.  Regr.  Soo.  nmaoia,  i89S;  p.  10  (aeprntd  tofg)- 
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3.  Oniscus  Cookii,  Fiihol. 

Oniscun  Cotikii,  Filliol,  dc  111c  riunpbrl!,  IKS',  p.  U2,  pi.       fig.  G. 

Tb<*  folltiw  iiiLT  is  the  dcscriptiou  given  of  this  species  by  Pilhol : — 

"  J'ai  recueilli  cettti  cspece  sous  \e&  pierrcs  sur  la  portion  ouest  dc  I'ile  du  milieu  de  la 
Nouvelle-Zdlande.  EUe  ne  merare  que  0"'0O8  de  bngueui;  et  0^004  de  Iw^eur.  le 
carps  est  ovalaure  et  reniarqua))Iemeut  bombe ;  la  tfite  ect  larg^  Itt  untcunes  extcrnei 
soiit  tres  tinfs  ot  Ifur  cinquiismc  artiL-K'  plus  <li'\ulopp(^  h  la  longueur  du  flatrt^lliim.  II 
n'cxistf  pas  dc  poib  ni  sur  lesai'ticlos  l)asiiaii*es  de.s  antf-nnrs  cxterncs,  ni  sur  Icflagelluin- 
JjU  liasB  des  articles  composaut  les  autennes  est  brunc,  alors  que  le  bouimet  est  blanc. 
Les  anneanx  dtt  tlioiax  sont  asses  d^elopiids  d'Avant  en  arrike.  Ila  sont  oouverta,  ea 
giande  jtartie* de  tres  fines  gnnulatiuns  d'une  teinte  nxaie,  Les  granulations  font  d^&at 
en  (lifFt'rcnls  points  des  fiTincnux  et,  la  on  ellcs  nianquent,  on  observe  dcs  surfaces  un 
peu  ci"eus6cs,  d'une  teinte  noisette.  €es  surtaees  d(!UU«^osde  gifuiulations,  i  t  apparaissant 
en  creux  u  cause  dcs  saillies  que  fout  le^i  granulations  qui  les  liiuiteui,  suut  de  lurmcs  ti^ 
TaxiaUes.  TlanMt  eUes  sent  airandies.  tantAt  ellee  se  diviaent  et  flgnient  de  giossi^na 
arborisations.  Snr  les  anneanx  de  I'abdomen  on  rt  trouve  oes  plaques,  mab  elles  sent 
alors  grauulcusc<;,  comme  Ic  reste  de'^  aintranx  (jui  les  pr«lsentent.  Les  stylets  cxternes 
sont  les  plus  developpcs  et  Icur  bord  externe  est  garni,  ainsi  quecelui  des  stylets  internes* 
de  soles  tres-fincs,  courtcs  ct  tres  scrrucs." 

I  cannot  leoogmae  this  spedes  unless,  indeed,  it  be  (hiiaimt  kenqntrentit. 

Genus  2.  Piiiloscia,  Tjatix'ille  (1804). 
Philoma,  Liitr«ille,  Hul.  dea  Ciuat.  Sut.  t.  7,  p.  141  i^mn). 
Philoieia,  Bute  ft  WeMiraod,  ^t.  SeM..e]wd  Gnut.  it  p.  448  (1868). 

Philotcia,  Budde-Luud,  Isopuda  TerrL-stria,  p.  2U7  (18H3). 
Philotcuif  Sars,  Cnwtuoea  of  \orway,  ii.  p.  172  (1891)). 

Gemric  CAaractern. — Body  oval,  sligbtly  convex,  with  rather  thin  int^umeats. 
Cepbalott  rounded  in  fronts  irithont  any  projet:ting  lateral  lobes.  Side-plates  of  mesosome 
but  slightly  pronunent.  Metasome  abruptly  oontiaeted,  witii  the  epimenl  plates  small 

and  appressed ;  last  segment  not  much  produced.  Eyes  well  developed,  lnlcnil. 
AnteiinM!  very  slender,  \ntli  the  tlagelUnn  composed  of  three  articulatioiis.  Mandibles 
with  only  u  single  penicil  behind  the  cutting-part.  Logs  very  slender  and  greatly 
increasing  in  length  posteriorly.  Opercular  plates  of  pleopoda  mthout  any  air-oarities 
asd  aoaroely  bilobed.  Uropoda  not  mueh  produced,  with  the  inner  ramus  sot  attached 
so  far  in  front  as  usual,   [tian,  /.  e.  p.  173.] 

1.  Fhiloscia  fubescens»  Baaa.  (Fl.  16.  Ag.  4.) 

OHiteut ptiitscciis,  DuuHj  U.  S.  Kxplur.  Kxpal.,  Cni^t.  ii.  p.  730,  pi.  48.  fig.  ft  (18S3). 

Onisnts  j./ifii  ^r^ns,  .Mit-i-s,  Cat.  iS\  Z.  Cnist.  p.  'J9  flM7f;  ,. 
fhiiom-tu  Hitiia,  iiuddc'-l.uud,  laopuda  Terreittriaj  p.  211>  (1HH5). 
PkUo»d«puhetetia,  Badde^Lniul,  Iwpods  Tcrmtris,  p.  (ISSo). 

OtmeU)!  jiuLcmeits.  l'iltu.1,  iMisi^luii  lic  I'ilt-  {'tirapl;cll,  [i.  I  10  (IHS,"  I. 

Oniaau  jmbetcirus,  Ihumsuu  &  Cbiltou,  'Iruua.  New  ZcuJaiid  iust.  wiii.  p.  IM  (lUbO). 

PUtutda  M»ii«,DttU£iM,  Bull.  fi)oe.  SSooL  de  ¥tm»,  xviii.  p.  Ib8  (1893). 
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Specijic  description. — Body  narrow  oblong-oval,  surface  smooth  and  shining  in  large 
specimens,  in  small  spediiieiis  bearing  numerous  short  setn.  First  and  second  segmeota 
of  meaoBome  iriih  posterior  margins  straight^  lateral  angles  rounded,  posterior  margin  of 
thin]  slightly  sinuate,  postorior  angles  of  last  three  segments  only  slightly  pro<luced 
Icit  kw  nrd,  suhacute.  Metasome  abruptly  nnrrower  tlian  mesosome;  epimcra  of  third  to 
tit'th  segments  small,  closely  appressed.  Terminal  segment  triangular,  dat,  sides  straight 
or  a  little  incuTTed,  apex  anhaonte. 

Antennae  Tery  long  and  slender,  from  ono-half  to  two>tbiids  the  tengOi  of  the  body, 
very  hirsute,  especially  towards  the  end  and  in  small  specimens  ;  third  and  fourth  joints 
tot,''Oflu^r  c(.\w\\  in  length  to  the  fifth,  which  is  ivs  lonsf  as  the  flacxHlum,  the  thire  joints 
of  which  are  suhequal ;  terminal  stylet  slender,  about  two-thirds  the  length  of  the  last 
joint.  Legs  long,  greatly  increasing  in  length  posteriorly,  very  spinom.  Opotnilar  plates 
of  the  second  and  suooeeding  pleopoda  with  three  or  four  setae  pnjeeting  at  right  an|^ 
to  the  surface.  Bnsal  joint  of  uiopoda  reaching  well  beyond  Inst  sep;mcut;  inner 
surface  scabrous  ;md  with  a  fow  pptw;  outer  side  with  a  well-marked  groovo,  Ijpcoming 
shallower  towards  the  base ;  inner  branch  rather  more  than  half  as  lon^  as  the  outer, 
arising  only  a  little  in  front  of  it,  with  numerous  short  sets  and  two  longer  ones  at  the 
apex: ;  outer  ramus  muoh  stouter  and  conical,  scabrous,  and  with  some  small  setas  but 
fewer  tlian  on  the  ijiner  ramus. 

Colour  light  brown,  often  whitisli,  \^'ith  various  markinsrs  of  darker  brown,  arrnntred 
roughly  in  a  median  and  two  lateral  longitudinal  liauds,  frequently  with  a  row  of  whitish 
patehes  at  the  bases  of  the  epimera.  Leg>»  yeUowish  white  with  brown  markings, 
especially  on  the  basal  jointa. 

Length  alK>ut  10  mm.,  breadth  4  mm. 

MnMtat. — Under  rott<»n  wood  in  forests,  Whyknrp  W'lxn  {Tirina);  Howick,  Auckland 
{Q.  M.  2'honuoii) ;  Takapuna  {L.  Mames) ;  Kenepuru,  Marlborough  {J.  McMahon). 

Bemarka. — I  have  little  doubt  that  the  specimens  which  I  have  deaoribed  above  aie  to 
he  oonaidered  as  hdonging  to  Oidaeiu  jmSeaMNS',  Dana.  Etom  his  description  and  figoies 
it  is  evident,  as  Budde-Lund  has  already  inferred,  that  he  wjts  dealing  ynih  a  species  of 
Plnlosrhi.  Ifis  fii^^nre  shows  an  Isopod  less  nnrrow  than  most  of  ray  specimens,  but  it 
was  taken  iroiu  a  ^pii^imtu  t>nly  3  mm.  long,  and  1  have  specimens  of  about  the  same 
•iae  that  correspond  very  clostdy  to  his  figure,  and  fkom  the  aeries  at  my  command  I  am 
aUe  to  record  tiie  fikot  that  in  young  specimens  the  metasome  may  be  only  as  long  as  it 
is  hmad  at  the  base,  while  in  larger  specimens  it  may  be  fully  f\vic(^  as  long  as  broad, 
and  that  the  mesosome  shoAvs  cori-esponding  variations  ;  in  large  forms,  too,  !  lie  antenna' 
become  longer  and  more  slender.  Dana's  specimens  were  obtained  from  the  nortU  of 
Aucldand,  and  moat  of  my  s^iedmens  are  also  from  placea  not  very  fiw  removed  where 
tiie  species  appears  to  be  fairly  common,  and  I  know  of  no  other  species  from  that 
neighbourhood  to  which  Dana's  description  could  apply. 

1  have  little  doubt  ttuit  tlie  species  descril>ed  by  Jiudde-Luiid  from  the  Cape  of  Good 
Hope  under  the  name  l^lnloHcia  viimi,  and  afterwards  recorded  by  Dollfus  from  thi'ce 
localities  in  the  Seychelles,  is  the  same  as  the  New  Zealand  species.  Budde^Lund's  descrip- 
tion qiplies  well  to  my  spemmena,  and  the  groove  on  the  outer  aurfiioe  of  the  base  of  tiie 
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■uropoda  appears  very  characteristic,  DoUfus'n  figure  is  very  like  that  of  my  hirs^er 
specimens,  though  the  closely -apprcssed  cpuncm  of  the  mctasotuc  arc  not  shou  u,  aud  in 
•ooordMice  with  what  I  hare  mid  the  meUMome  is  shown  narrower  than  it  is  in  young 
specimens.    DoUfiis  eal]s  attention  to  the  fiict  that  while  Budde-Lund  deacriberl  the 

surface  as  arlnbmus.  Iiis  spnHmr-ns  "  pn^spntent  ati  eontrnirp  des  poils  ('pars,  qui  parats* 
sent,  il  (sal  vrai,  assez  caducs.  1  am  able  to  explain  the  inconsistency,  for  my  specimens 
show  that  while  the  smaller  specimens  (even  sexually  mature)  usiutlly  possess  numerous 
scattered  setaa,  the  largest  spedmens  have  the  surface  nearly  or  quite  glabrous. 

I  give  figure-s  of  the  first  and  sccon<I  ]>lcopn(la  of  the  male,  whicli  are  of  much  the 
tisual  ty])i'  and  do  n<A  call  fnr  spfrial  dcstTifitioii.  Attncluui  to  the  male  organ  in  con- 
nection w-ith  the  tirst  pleopod  is  the  vas  deferens  and  apj)arently  a  large  portion  of  the 
testes,  which  came  away  with  it  when  I  dissected  off  the  pleopod. 

2.  Puii/OSCIA  i^ov.i;-ziiAi,A^i>ui,  iilhol. 

PhUoa^nom-tMlmtdUt,  Filhol,  Hiaaion  ds  Itls  Campbell,  1885,  p.  lU,  pi.  54.  fig.  i. 
PSlhol  gives  the  following  desoription  of  this  species 

**  Oette  espdoe,  quo  je  crois  nouvelle^  a  le  corps  allong^,  ovalaiie,  asses  bomb6  dans  la 

portion  nK^diano.  Les  antennes  extemes  sont  couvertes  »ur  lenrs  liords  anterieur  et 
post^rieur  et  sur  leur  face  externe  de  pnils  cfinrts,  trf's  fins,  tn-s  iii-nes  ct  rivant  dans  leur 
forme,  leur  disposition  quelque  chose  qui  rappelle  de  petites  epines.  i^es  segmentji  du 
thorax  sont  grannleuz  sur  presque  toute  leur  ^tondue  et  les  granalations  sent  d'nn  bnm 
noir&tre.  oik  elles  font  defaut  la  carapace  est  d'une  teinte  jaune  daar.  Les  psxtks 
granuleuses  sont  disposLUis  de  telle  manif»rc  qu'elles  constituent  tout  Ic  long  du  corps  de 
I'animal  troif*  sortes  de  bandt^i  iioirAtivs  ;  l  uiu  im'dianc,  !es  deux  autr'*«  l!i(<5rale8.  Les 
stylets  caudaux  externes  soul  un  pen  plus  lon^  que  lea  styieis  cauduux  iittcmes,  mais 
lis  sont  totts  coitverts  de  poils  txia  Ads  sur  toute  leur  sui&oe.  II  existe  une  ligne  de 
ponctuations  noires  le  long  dn  hord  ezteme  des  stylets  extemes. 

ni.  III. 

l^mfriifur   ()()',»2  ik  OOiC. 

Largcur    0  (KtK  h  OOOQ. 

J'ai  trmive  cvitv  cspfVr  mix  environs  <le  Wellington  dans  I'ile  du  2iiord,  aux  environs 
de  Dunedin  dans  la  province  tl'UUi^o  tit  entin  dans  I'ilo  Stewart." 

I  cannot  identity  this  with  any  species  known  to  me ;  the  figure  shows  the  side-plates 
of  the  metasome  much  larger  than  is  usual  in  Pkiloaeia,  hut  does  not  hdp  in  deciding 
what  the  species  Filhol  bad  before  him. 

Genus  8.  PoBCKUrio^  lAtr.,  ISM. 

Porcelliu.  S|K-iirp  Ilntr  S:  ^v,  .tniMnl.  l?ritl>li  Srssilr-cwl  Cnntwwm  iL  p.  478  (1868). 
Poreeliio,  Butldir-Lund,  Isupoda  Tcrrcstna,  p.  82  (1885). 
PaMetS»,  8tebbiair>  Hutoiy  «f  the  Criuitsfies,  p.  4iM  (1893). 
PvrtdSc^  O.  O.  Sunt  Craatacoa  of  Nonnqr,  ii.  p.  176  (1890). 
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.  The  following  are  the  genoi-ic  eliaracttirs  Jis  givrii  hy  Sars  : 

"  Body  oval,  more  or  less  depressed,  vvitU  the  ialeral  parts  lamcllnrly  expanded. 
Cepbalon  partly  flanked  by  the  side*platea  of  the  iirst  segment  of  mesosoiue,  lateral  lobes 
irell  developed,  frontal  lobe  more  or  less  projecting,  and  diBtinctly  defined  from  the 
epistome.  Metasome  not  abruptly  contracted,  epimeral  plutcs  or  the  third  to  fifth 
scjjments  prominent  and  recurvcr!  ;  last  segment  conically  j)roiliic(Hl.  Eyes,  as  a  rule, 
well  developed,  subdorsal.  Antennse  moderately  slender,  with  the  ilageliuia  eomposed 
of  two  articulations  only.  Oral  parts  normaL  Legs  gradually  inereasing  in  lengtli 
posteriorly,  last  pair  in  male  sometimes  slightly  diflMng  fi-om  thai  in  female.  Opeioulur 
plates  of  the  two  anterior  pairs  of  pleopoda,  and  sometimes  of  thf  iliree  succeeding 
pairs,  provided  with  distinct  nir-cavitiosi  CojiulMfivc  organs  of  male  of  a  similar  structure 
to  that  in  OiiUicm.  Ui-opoda  distinctly  projecting,  outer  ramus  lauueolate,  inner  much 
tualler,  linear,  and  originating  far  in  front  of  the  former." 

PoBCEU.10  sCMUna,  Latr. 

Porcellio  tcaber,  Latrcillc,  Hist.  Nat.  t!i  >.  ('rusUuv  s  i  t  tic*  Inseotes,  vol.  fii.  p.  45. 
Porcellio  fcaber,  Spenci-  Hate  &  WwitwotMl,  British  Sctsilc-fyed  Cruiitaces,  H.p.  476 
Porcellio  graniger.  White,  Li»t.  Crust.  Brit.  Jlu».  p.  1)9  (181/),  tine  deter, 

faredBa  ^nmigar,  Hum,  Ann.  Hag.  Nat.  Hht  (aer.  4)  %nl  p.  9186  (1876),  sad  Cat.  N«w  Z«duid 

rnifstarra.  p.  Of)  ft^rfi'.  • 
Porcellio  graniger,  Buddc-Lund,  Isupoda  Terreatria,  p.  129  (1885). 
/Weffio  gnmgert  Budde^Ltitid,  l.c.  p.  149  (1885). 

I'oi  I  f llio  graniger,  Tliomson  &  Chilton,  Trans.  N.  Z.  Inst  xviii.  p.  168  (1888). 
Porcellio  graniger.  Il;i8\vell,  Cut,  Austrnliun  Crust,  p.  280. 
Porcellio  graniger,  ii.  M.  Tbomsou,  Proc,  Royal  Soe.  Tasmania,  181>2,  p.  4. 
Pcrcellh  tcaber,  Stebbing,  History  of  the  Crustacea,  p.  4&7  (1893). 
Ptred^  tetier,  G.  O.  Sara,  Croatacea  of  Norvajr,  ii.  p.  176  (1899). 

Specific  Charaeten. — "  Body  oblong-oval,  about  twice  as  long  as  it  is  hroad,  dorsal 

fnco  sliijhtly  convex  nnd  vrrr  rough,  owing  to  the  presenf'f  of  numerous  rorinded 
tuhercles.  Cephalou  with  tiie  lateral  lobes  rather  large  and  rounded,  frontal  lobe  less 
prominent,  obtusely  triangular,  hide-plates  o£  mesosome  of  moderate  size,  with  the 
posterior  comers  acutely  produced.  Ketaaome  oeoupyuig  about  one-quarter  of  the 
length  of  the  body;  epinniul  plates  of  the  tlxird  to  fifth  segments  strongly  recurved; 
last  segment  rather  produced,  (t  riiiinal  in-;  in  an  acute  point  slightly  grooved  flursally. 
Antennae  les-s  slender,  scarcely  attaining  iialC  the  length  of  the  body  ;  flagelluni  about  as 
long  as  the  last  peduncular  joint,  and  having  its  two  articulations  of  nearly  equal  sisie. 
Last  pair  of  legs  diflbring  hut  little  in  the  two  sexes.  Operoutar  plates  of  only  the  two 
anterior  pairs  of  pleopoda  with  air-cavities.  Uropoda  with  the  outer  ramus  hrondly 
lanceolate,  nrul  wmparatively  larger  in  male  tlian  in  female.  Colour  of  dorsal  face 
generally  of  a  uniformly  greyish  black ;  sometimes,  however,  lighter,  and  variegated 
widi  irregular  dark  patches,  more  rarely  bkck,  with  the  side  plates  light  yellowish. 
Length  of  adult  fsmnle  14  mm."  (Sars.) 

•BOOM])  saAII8,-HB0OLOeT,  TOL.  TIU.  SI 
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Uubitiit. —  Found  in  trroat  abundance  throughout  the  whole  of  New  Zeaiftod, 
especially  around  buildings,  iu  greenhouses,  &c. ;  rarely  in  the  native  bu&h. 

Smatkt. — ^Thi*  apede*  is  pcaetioally  ooamopolitan,  being  found  all  ov«ir  Europe^ 
North  America,  at  the  Cape  of  Good  Hope,  and  EamtBchatka*.  In  Aiutralia  it  ha* 
been  rocordod  from  Melbourne  and  Tasmania,  and  I  have  spedmens  fiom  Sydney  alao. 
In  New  Zoiland  it  has  hitherto  been  known  under  tlio  name  PorcelUo  graniger,  Miers, 
though  Mr.  G.  M.  Thonuion  sug^sted  some  years  ago  that  it  was  probably  a  co&mopolitan 
species,  and  pointed  out  hoir  easily  it  might  he  ^read  by  avtlflctal  memM*.  Budde- 
Lond,  in  his  "laopoda  Terrasfaria,"  had  prenoudy  suggested  that  the  New  Zealand 
apedes  was  perhaps  the  same  as  P.  Ittr/n,  Latr.,  but  a  comparison  of  specimens  has 
shown  that  it  differs  considerably  from  that  cosmopolitan  species,  but  is  undoubtedly 
the  same  as  P.  acaber,  Latr. 

The  variefy  numuorata,  in  which  the  geneial  dofsal  saif see  is  lightly  coloured  and 
Tanegated  with  irregular  dark  patches,  is  pretty  abundant  in  New  SSealand,  and  the 
Taiiety  marginata  *'  black,  with  side-plates  light  yellowish,"  is  also  sometimes  seen. 
Some  years  ago  Mr.  W.  W.  Smitli  sent  me  a  large  series  of  sporiinnns  from  Aslibnrton, 
some  of  the  usual  form  (variety  immncultUa).  others  of  the  variety  marmoratit,  and  9, 
lui^>  number  with  the  whole  donal  sarfSace  (iu  spirit)  of  a  reddish-brown  varying  from 
a  Ught  yellowish-brown  to  dark  oiange-brown,  some  of  them  having  the  side-plates 
lighter  in  colour  than  the  centre  portion  ;  there  is  a  similar  specimen  in  Mr.  Thomson's 
collection,  and  T  h?ivf»  wcfisionnlly  seen  similar  «pi<otnifns  from  other  locnlitic! ;  in  this 
form  the  tubercles  on  tlie  dorsal  surface  are  hardly  su  well  marked  as  in  some  of  the 
darker  forma  bek>Dging  to  the  variety  mnMMWIfffo,  but  there  seems  to  be  considerable 
variation  in  the  degree  of  tuberculat  ion  in  all  the  varieties. 

Many  years  ago  Brandt  describt'd  nlliino  and  parJi  illy  allilno  fornif^  of  tbi<^  species, 
and  <rn\Y>  H-j^ures  showing  all  the  stages  between  complete  albinos  and  the  ordinary  dark- 
coloured  tonnsf. 

The  great  variability  in  oolour  of  this  species  has  been  noted  by  Filhol  in  spedmens 
collected  from  New  Zealand. 

Genus  4.  MKmruNouTHUs,  Budde-Luod,  1879. 

MetOiMtmrthun,  Budde-Luud,  laopodtt  Tcrrctstri*,  p.  161  (1B85). 
Mtteponorthu,  Sm,  Cnutscea  of  Nonraj,  ii.  p.  188  (1899). 

Geaerie  Charmten. — ^"Body  oblonjt^,  subdepressed,  with  very  thin  integuments. 
Cepbalon  with  the  lateral  lobes  very  11,  frontal  loho  obsolete.  Side-plates  of  riu'so- 
some  but  very  slightly  prominent.  Metasome  abruptly  contracted,  with  the  epimeral 
plates  ol:  third  to  fifth  segments  sub-appressed ;  last  segment  comparatively  short, 
triangular.  Eyes  well  developed,  lateral.  Antennulaj  voj-y  small,  with  the  last  joint 
quite  short.  Antenom  slender  and  dongated,  flagdlum  Inarticulate.  Oral  parts  nearly 
exactly  as  in  Poreeltio.  Legs  deader,  and  greatly  increasing  in  length  poaterioriy. 

•  "  Proc.  Boyal  Sociisty  Tmnimis,"  1H!i2,  p.  4  (separate  copy), 
t  HotB  Sm.  mbm.  Row.  f .  viiu  (1871  )b  pp.  Ifl7-ne,  IBTS. 
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Opcrcniar  plnfes  of  the  two  nntorior  pair<!  of  plpopnda  with  air-cavitics,  more  rarely 
also  those  of  third  or  of  ail  pairs.  Copulative  organs  of  male  nearly  as  in  Porcellio. 
Uropoda  ratber  produced,  and  of  a  nmilar  strootore  to  that  in  Poreellio." 

1.  ?  Metoponorthus  rRUiNOsts,  Hrauilt. 

Porcellio  prmnotut,  liraadt,  Coosp.  moiiuj^r.  CruRt.  l^>[>.  tcrrt'Mtr.  p.  19,  iig.  21, 

ForeMo  zetJattHtat,  White,  List.  Crust.  Brit.  Mim.  p.  99, 1847  {am  deicrip,) ;  Mier*^  Cat  N.  Z.  Cnnt. 

p.  100  (1876). 

MetoponarthuM  jpruinonu,  Budde-Luudf  laopoda  Tenreitria,  p.  109  (18t(5). 
'  Paredfiv  iw»«c£nileM^  XlmiiaB  fc  Chfltoa,  Tnofc  N.  2.  last.  irin.  p.  1S8  (1886>. 
MetyiemorthMtfrmuum,  9m,  Cnutuea  of  Norway,  ii.  f.  184  (1880). 

.  Bodde-Lu&d  gives  Poreellio  teaktndieitt.  White,  as  a  douhtfiil  ^onym  of  ICfiopo 
nortkuM  pruinosm,  Brandt.  I  have  seen  tlie  type  specimen  in  the  British  Museum  ;  it 
is  dried  and  nol  very  well  preserved,  but  is  undoubtedly  a  Jfefojionorfhus,  nnd  apparently 
very  closely  resembles  M.  pmimsm.  It  would  certaiuly  not  be  extraordinary  if  this 
oosmopoUtaa  species  were  fouad  in  New  Zeabnd,  but  I  have  never  met  with  it,  though 
White's  speeimen,  if  zeaUy  from  New  Zealand,  must  have  been  ooUeeted  there  before 
1847,  and  we  might  natuzally  have  expected  that  the  species  would  have  become 
abundant  since  then. 

To  make  the  account  of  this  species  complete,  X  quote  iiere  the  desicriptiou  given  of  it 
by  Hios :— -  ^ 

"Elongate  ohkmg,  finely  granulous,  the  granules  senate  on  the  posterior  margin  of 
each  segment.  Head  smull,  transversely  oblont?.  with  the  latoro-anterior  angles  not 
prominent,  fi  trnicnts  nf  the  thorax  (tlie  \mt  cxccptrdj  with  the  posterior  and  infero- 
laterul  margins  straight,  tho  inf'ero-postcrior  angles  obtuse ;  last  segment  of  thorax  broad, 
with  the  posterior  margin  concave,  the  faifero-lateral  margin  straight,  the  inf(no>posterior 
ajigle  acute.  Segments  of  the  abdomen  ooosiderably  narrower  than  those  of  the  thorax, 
short;  terminal  segment  equilaterally  triangular,  slightly  concnve  above,  sidos  straight. 
Caudal  appendages  with  the  base  shorter  than  the  terminal  soirment,  tin;  longer 
(exserted)  ramus  narrow,  acute,  projecting  beyond  the  terminal  sugmeiit  to  a  distance 
equal  to  its  own  length.  External  antemue  very  long  and  hairy — length'  nearly  one- 
third  indL   New  Zealand  (Coll.  BriU  Mas.)." 

family  YI.  ABMADILLIIDJ!. 

1r  this  family  tiie  body  is  generally  convex,  and  fhe  animals  capable  d  rolling  op 

into  a  ball ;  the  metasomc  is  not  abruptly  narrower  than  the  mesosome.  There  are  air- 
cavities  in  two  or  mure  df  tiie  outer  branehes  of  the  pleopoda,  and  the  uropoda  are 
usually  short  and  not  produced  beyond  the  terminal  segment.  In  other  respects  the 
family  resembles  fhe  Ofikekhe,  with  which  it  is  so  connected  by  some  intermediate 
genera  that,  as  Sars  has  pointed  onf»  it  is  rather  diflknit  (o  get  points  of  difference 
that  will  aj)ply  in  all  ease?. 
The  family  contains  many  genera,  several  of  which  have  been  established  during 
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recent  years  by  M.  Aiirion  Dollfus.  hut  all  tho  New  Zealaad  species  appear  to  be 
referable  to  Afmadilluiium  and  Annadtllo. 

OcnuR  1.  AnMATiTr.T.TDiuM,  Brandt^  1630. 

ArinudUlidium,  BucMc-l  juid,  Isopoda  Terrestrin.  ]i.  19  (1885). 

AnnadiUidium,  Dolltiis,  I'euille  des  Jeunes  Naturaliales,  lii'  8<^rie^  1"  Mai  IHM'i,  No.  259  (It^). 
ArmaHmJ^tm,  ^m,  Cnutacea  of  Nonra^,  ii.  p.  18B  (1899). 

Cfeiterie  Cfkaraetert, — "  Body  oblong  or  ellipUcal  in  form,  vety  cottTcx,  and  capable  of 

beiuff  rolled  up  into  a  pn-rcct  ball.  Cephaloa  with  the  front  distinctly  mai^ioate» 
lateral  lobes  rounded  and  sharply  defined  at  the  hane.  Epistome  vertical,  formint^  above 
a  triangular  sliield,  advancing  more  or  less  bejond  the  frontal  edge.  Side-plates  of 
filst  Mgnieiit  of  moMWomtt  large,  aeourifoim,  not  indaed  bdiilnd.  H^aaome  aomt- 
cLrciiIar,  irith  the  edgoa  oontinuona  ihtoiighoui ;  hat  aegmaat  Uunodbur,  quadrasgulax  or 
triangubr  in  form,  not  extending  beyond  the  limits  of  the  epiraeral  plates  of  the 
penultimate  segment.  Eyes  distinct,  lateral,  .\ntennuhe  with  the  terminal  joint  but 
little  produced.  Auteuiiie,  as  a  rule,  not  atuuuing  half  the  length  of  the  body,  peaulti- 
mate  peduncular  joint  acarcely  longer  than  the  aeoond ;  flagelltim  biartioalate.  Opercular 
plates  of  only  the  first  two  pairs  of  pleopoda  with  ^r-cavities.  ITropoda  very  short, 
with  the  baasl  part  broad,  lamellar,  outer  ramus  spatnlate,  inner  narrow,  cylindrie.'' 
(Sars.) 

1.  Armadillidium  vulgabe,  Latr. 

Armadillo  vutgarit,  Latrville.  Hist.  Crust,  vol.  vii.  p.  -tH. 

Armadillo  vidgaru,  Bate  k  Westwood,  Brit.  .Sess.-eyed  Crust,  ii.  p.  492  (1868). 
jIniuuBllbtbm  mJgan,  Budde-Luad,  kotioda  Temstris,  p.  W  (198S). 

Armadillidhim  rrr!f;nrr,  l>nllfns,  Fi  lill-  dcs  .Trnrics  Xaf nralisti  s.  iii"  H6m,  No.  S69  (1*  Mai  1801). 
Anuadi/lidiuiH  x-iihjarr.  S.ir-i.  Cnistaccti  ol"  iSorway,  ii.  p.        I  IslW). 

Specijiv  Chfjr/ir/rrn. — Jiody  oblong-oval,  more  than  twice  as  long  as  it  is  broad, 
sideHSontonrs  Bub-parallel,  dorsal  &oestronglyTaaUed  and  perfectly  smooth.  Cephalon, 
seen  dorsally,  broadly  quadnugular,  transversdy  trimcated  in  front,  lateral  lobea 

comparatively  small,  rounded.  Side-plates  of  first  segment  of  nicsosome  with  the 
posterior  corner  acute.  Me^tnsome  broad,  semicircular,  scsircely  occupying  more  than 
one-lifth  of  the  length  of  tlie  body  ;  last  segment  much  shorter  than  it  is  broad  at  tho 
base,  and  sU^htly  tapering  distally,  tip  transversely  truncated.  Antennm  very  ahort, 
scarcely  exceeding  in  length  one-quarter  of  the  body;  flagellum  about  the  length  of  the 
last  peduncular  joint,  and  liavini:  it<  first  articulation  somew  hat  shorter  tlian  the  second. 
Last  jiair  of  leijs  wilii  tlie  ischial  joint  rather  large,  equaiiing  in  leui,'tli  the  succeeding 
part  ol  thti  leg.  Cupulative  appeudiiges  ut'  the  lirst  pair  of  pleopoda  in  male  with  the 
tips  slightly  divergent ;  operoular  plate  of  the  second  pair  rather  produced,  but  scarcely 
curving  outwards  at  the  tip.  Uro^Kxla  with  the  outer  ramus  much  shorter  than  the 
basal  part,  and  very  broad,  its  distill  Cilge  liein::  cnntinuoas  ^^^th  tlie  last  s'e^•^lcnt, 
Colour  of  flistal  taee  somewhat  variable,  sometimes  uiiitonnly  dark  grey  or  nearly  black, 
sometimes  variegated  with  lighter  patches,  generally  arranged  on  the  mciiosome  in  three 
longitudinal  rows,  (me  median  and  two  lateral;  between  them,  moreover,  on  eadi 
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8ef>m"nt  is  a  ^oup  of  more  or  less  distiuct  flexuous  stxipes.  Length  attaioiag 
14  nun."  (Sars.) 

MOUat—m^MOk  (3,  C.  Gully),  andllomit  Egmont  (8.  H.  Drew). 

Remarks. — I  have  a  few  specimens  from  NtibOQ  and  one  from  Mount  Egmont  that 
iindoubtfHlly  belong  to  this  species,  \vliicli  is  very  ^  idt  ly  distributed  tlimii^^hout  all 
Europe,  and  the  adjacent  parts  of  Asia  and  Africa.  According  to  Buddc-Lund  it  has 
also  been  widely  dispersicd,  probably  by  artificial  means,  and  has  been  found  at  New 
York,  Monte  Video,  Melbourne,  &c.  It  haa  not  been  previously  racorded  from  New 
Zealand,  and  it  is  a  little  strange  that  it  should  have  been  taken  at  Nelson  and  Mount 
Egmont,  when  it  has  not  yet  been  found  at  any  of  tlie  chief  porta  or  in  other  parts 
of  the  Islands. 

My  specimens  agree  Tezy  doaely  with  the  fijur^  aad  descriptions  given  by  Sara  and 
Dollfbs,  and  I  have  been  able  to  oompare  them  with  ipeoimena  from  England^  and 

can  find  no  points  of  difference  between  them.  In  the  mule  the  first  pair  of  legs  has 
the  carpus  a  IKllo  more  swollon  tliiin  is  shewn  in  S.'\rs"  <li,'tjro,  and  li;is  the  propodos 
bent  back  upon  it  so  as  to  fortn  an  imperfectly  subchclatc  hand.  I  find,  however,  that 
the  degree  to  which  this  structure  is  dereloped  Tariea  in  different  indiyiduala,  and  it  is 
porliape  ftally  developed  only  hi  the  adult  male,  or  perhaps  only  during  the  breeding 
aeasoo.  The  long  ischium  of  the  seventh  pair  of  legs  is  also  a  characttn  isfic  cf  thefuDy- 
£»rown  mnle;  in  the  fprnalcs  it  is  only  of  normal  Ipnijth  ;  in  the  male,  too,  the  meros 
and  carpus  of  the  tirst  six  pairs  of  leg8»  and  especially  of  the  fourth,  fifth  and  sixth* 
are  much  more  aetose  than  in  the  female. 

'With  regard  to  the  colour,  Budde-Lund  distinguishes  two  varieties:  firsts immtumlataf 
"  e  plumbco  iscus,"  and  second,  rarieyata,  "  annulorum  marginibus  albis  aerie<|tt6 
dorsali  triplici  vcl  quadruplici  macularum  flnvarnm."  Dollfu>,  who  has  givon  a  detailed 
account  of  this  species  in  the  work  quoted,  says :  "  Les  6  sont  g6n6ralement  d'un  gria 
uniformie^  on  aveo  quelquos  taches  salhrato;  lea  $  d'un  brun  plus  oa  moina  ciair,  avec 
des  taohes  et  marbrures  pMes."  The  few  ^edmens  that  I  have  firom  New  Zealand 
are  all  males,  and  are  of  a  uniform  dark  slaty>grey  colour. 

Genus  2.  .Aruadillo. 
Armadilloy  Biuldo-Limd,  I.tuiMxia  Tenestria,  p.  35  (1885). 

Ciiwnc  C!i<ir<icfcfs.  —  RL'SLmililini;  ^■Irmndi.fh'JIinn  in  most  ros]>nrts,  l)iit  with  (he  sliiijld 
on  tlie  epistouie  mucli  less  markwi,  and  the  grooves  for  the  aniennje  consequently  very 
shallow ;  the  side-plates  of  the  fii'st  segment  of  the  uie^osomo  uiiually,  and  those  of 
the  second  segment  sometimes,  incised  or  grooved;  the  last  segment  of  metaaome 
subtetragonal,  i)roader  at  the  base  than  ;i[)<'\,  siili's  concave;  the  outer  branches  of  all 
the  pleojKida  « itli  air-cnvitif!^  :  uropoda  with  tlio  base  lar:;i'.  naltcnci!  and  prodiiCPd  so 
as  to  till  up  the  space  lielwcen  the  side-plates  of  tlic  lifth  segment  anrl  the  terminal 
segincnt;  outer  branch  small,  inserted  on  inner  margin  of  the  enlarged  hose;  inner 
hi|iioh  arising  more  anteriorly,  quite  concealed  in  dorsal  view  by  the  terminal  segmott. 

This  geobua  contains  many  apedes,  a  large  proportioD  of  wluch  are  found,  aa  Budd^ 
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Lund  says,  on  the  islands  and  shores  of  the  Pacific.  In  New  Zealand  there  arc  at  least 
six  spedes  vhieh  vmj  be  dMiogmkhed  m  fblbwa : — 

A.  Smfaoe  of  body  nearly  amootb. 

I.  InlfafMr  marK^n  of  lint  segment  of  mewMome  cimple. 

a.  Outer  branch  of  nropnHa  vrrr  ^mnl!,  miiimfntuy  tpeciottu. 

b.  Outer  branch  of  uropoda  of  moderate  size   A»  ambitiom*. 

II.  Inferim  maigiD  of  fimt  Mfment  of  neMMome  gnoved  along  it*  whole  length .  A.  Ihnm. 

III.  Margin  of  first  segment  of  mesosnme  notched  heUnd  ,    .    .  A,  nyillSMIt. 

B.  Sui&ce  of  body  with  crest*  or  tubercles. 

L  ini&oe  with  nnmerons  thin  cr«t>  or  flangc-Iikc  jumoaeeB  A.  Ham^mu, 
II.  Sniface  with  M'tuso  tubercle*. 

a.  Tfiheix'!L<  lur^'t'.  alraut  four  on  each  segment  of  mesotome .    .....  .4.  Macniahoni, 

b.  Tubercle!)  small,  acute,  numerous   A.  t^iaosut. 

1.  Akhadillo  AMxamma,  Budde-Lund.  (Fhte  U.  fig.  fi.) 
ArmadUlo  nmhith<ins,  Bndde'Lnnd,  FKMpeetnc  Crut.  bop.  terr.  p.  7  (1879) i  leopoda  Termtihi» 

Specific  d-egcripli&n.—'Bodf  oral,  very  oonvez,  nearly  amooth,  mmuti  ly  punctate. 
Dorsal  raifsoe  of  oepbolcRi  mnrked  off  from  the  pre^iitome  by  a  vell-mailced  ridge, 

which  at  the  sides  projects  a  little  above  the  surface  of  the  oepbalon,  centre  usually  a 
little  depressed ;  dorsal  surface  smnntli  or  a  little  uneven,  pro-epistome  smooth,  flat. 
Inferior  margin  of  first  seg:mcnt  of  mesosome  thin,  with  a  small  tooth  posteriorly  on  the 
inner  nv&ce ;  seoood  segment  irith  the  inferior  margin  entif^  tbidcer  in  fnmt»  ibe 
ibiokened  part  ending  abrnptly  in  a  snulL  tubercle  on  the  innw  auiface  at  some  little 
distance  from  thn  mnr?in.  J'os1eri<ir  margins  of  the.  anterior  four  segments  sinuate, 
posterior  anf;lo  of  first  produced  baclvwanls  subacute,  that  of  speond  a  little  produced. 
Terriiiual  seymcut  of  uietasome  a  little  longer  tliau  its  breadth  at  base,  narrowing 
abruptly,  the  posterior  portion  with  aide*  parallet  or  slightly  divergent ;  posterior  naigin 
truncate,  digbtly  rounded  or  squardy  tnmeate,  oflen  with  a  very  imall  emargtiiEtion 
in  the  centre. 

Antennaj  minutely  setose,  fhiircllinn  as  Ion-;  iis  lourth  joint  of  peduncle,  nnd  shorter 
than  the  fifth,  its  second  joint  three  times  as  long  a«  the  i'lrsi,  apex  with  styliform 
appendage  about  as  long  as  first  joint.  Syes  somewhat  large,  with  about  20  ocelli. 
Basal  joint  of  uropoda  with  the  portion  escposed  donuilly  narrow,  about  twice  as  long 
as  broad,  end  sharply  rounded;  oxferior  ramti?  slender,  nrisintr  from  wfll-marked  notch 
oil  inner  margin  of  hn^c,  not  rcacbi)!!:  quite  to  the  end  of  base;  inner  branrb  a  little 
shorter  than  the  terminal  segment.  Colour  usually  brownish,  varying  considerably  in 
depth  of  tint,  nsnally  with  wavy  markings  of  a  lighter  ooloui  on  eaeh  side  of  mediaa 
line. 

Len<jth  up  to  To  mm.,  brciflth  abotit  7  mm.,  height  8*5  mm. 

Mabiiat. — Widely  distributed  in  North  Island;  also  found  at Greyuiouth and  Keuepuru. 

Heniarka. — This  is  a  widely-spread  species,  and  appears  to  show  considerable 
variation.  It  ia  quite  possible  that  I  am  induding  under  it  forma  that  others  mi^t 
look  upon  as  sepavale  spedesi  but  119  dilBoiiKy  hasbeen  that  if  I  divide  it  up  at  all,  I 
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would  ri'qnin>  to  t-st  alitish  at  least  four  or  five  nev  speeies  for  its  membenv  and  I  shrink 
from  such  an  uiulertakini^. 

lu  specimens  that  £  look  upon  as  typical  foroas  the  whole  surface  of  the  head  and 
body  is  smooth,  the  rklge  along  the  front  of  the  cephalon  is  not  rery  prominent, 
especially  in  the  centre,  the  end  of  the  last  segment  is  nearly  straight  (corners  rounded) 
and  with  indication  of  a  slight  emurgiiintion  iu  (he  cratic,  luid  the  "tooth"  on  tlio 
inner  side  of  the  lateral  margin  of  the  first  segment,  and  the  small  tuhercle  on  that  of 
the  second,  are  fairly  distinct  I  hare  some  specimens  from  Oreymoutb,  where  the 
ildge  along  anterior  border  of  head  is  much  more  proa<ranced,  the  ** tooth"  and 
"tubercle"  less  evident,  end  of  last  aegmeat  sUghtly  rounded  with  no  indication  of 
oman:;ination  :  thf  surface  of  the  head,  moreover,  present!?  some  slight  irregularities,  and 
there  are  a  tew  indistinct  wavy  elevations  on  the  sides  of  the  median  line  of  the  body ; 
the  central  part  of  the  hut  segment  is  a  little  Kused,  though  hardly  sufficient  to  be 
called  ridged,  and  the  basal  portion  of  the  last  segment,  and  theepimeeal  portions  of  the 
third  to  fifth  segments  of  the  metasome,  are  lather  broader  than  in  the  type. 

Tvt'o  specimens  from  Waiiganui  in  Mr.  Thomson's  colh'ction  agree  with  tli(>sc  Orcy- 
mouth  specimens  in  the  ridge  on  the  anterior  mai^Lu  of  cephalon,  and  in  the  "  tooth  and 
tubercle,"  but  the  epimeral  portions  of  metasome  and  the  basal  portion  of  the  uropoda 
ai«  fiillf  as  narfow  as  in  the  typical  specimens ;  the  end  of  hut  segment  is  quite  squarely 
truncate,  and  the  whole  body  is  nearly  smooth.  In  these  two  specimens  the  inner 
branch  of  the  m'op»»fln  is  slmrtor  tfmn  in  any  other  I  have  seen. 

Specimens  from  other  localities  siiow  other  combinations  of  these  various  characters, 
and  on  the  whole  I  tbinlc  it  wisest  to  consider  them  all  as  bdouging  to  one  species. 

2.  Armadillo  Dan-b,  Ueller. 

SpherUto  duna,  Heller,  Rose  der  Vovsn,  p.  184,111.  Iti.  fig.  4  (1865). 

AmtatiUi  imeaia^ama.  Mien,  Ann.  k.  llC»g.  Nat.  Ht«t.  Mr.  4,  sni.  p.  2Sfi  (1876) ;  Git.  K.  Z.  Crust* 

p.  95,  pi.  ii.  fig.  4  (IH7(>). 
SpkerUio  (kmte  et  Arutadillu  inconnpuuut,  Thoiusoa  &  Chilton,  Trans.  N.  Z.  Inst,  xviii.  p.  I5y  (IhbU). 
ArmaiOk  dam,  Badde-Land.  laopoda  Tematria,  p.  89  (1885). 
ArmadtOt  incaiuficttu*,  Budde-Lumi,  /.  c.  \>.  '>!'  ( IH8"), 
Jrmaditlo  inconspicuu»,  Filliol,  Mission  ilc  I'Ue  Campbell,  p.  1-39  (IbUo). 
Sphenlio  darue,  Filliol,  Lc.  p.  -WO  (1H85). 

S/ieci/c  deacnjition.— in  the  cephalon  surface  and  general  appcamnce  closely  re- 
sembling A.  ambUioMu.  Posterior  border  of  tint  segment  of  metasome  only  very  slightly 
produced  badcwatds,  that  of  others  straight.  Lateral  margin  of  first  segment  with  a 
nnrow  "groove  cxtendini;  al<ina:  its  whole  !en?tb,  becomini^  shnllowcr  jintcriorlv.  si'foiul 
seenient  also  with  lateral  iiiur^iii  deeply  groove«l.  Segments  of  metasome  short,  epimeral 
portions  less  elongat<id  titan  in  A.  umhUiosns,  terminal  segment  a  little  broader  at  base 
than  at  the  extremity,  4md  truncate,  flightly  rounded. 

Bass]  portion  of  uropoda  with  exposed  portion  small,  end  rounded,  outer  ramus 
minute,  inner  ramus  reachini:  vcrv  nearly  t^  the  cm!  of  last  M'srmont. 

('i)IoH)-  brownish,  with  lighter  wavy  markings  on  each  side  the  median  line. 

Leitglh  about  10  mm. 
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Hultitat. — T;ikapnni.  Atirlclund  (L.  Hames);  Auckland  (llfllcr),  l?;iy  of  FslarKis  (Dan;i). 
Filhol  says  that  he  has  found  this  species  ia  great  uhunUance  in  the  Nortli  Island, 
and  that  it  becomes  les*  and  less  abundant  towards  tbe  south,  thoug;h  he  gathered  a 
few  examples  of  it  on  Stewart  Island.  The  stafanncnt  as  to  t)io  ^r^'ater  abundance  UL 
the  noHli  is  alsn  true  of  Armadillo  iiirniis:piciius,  wLidi  tliis  spi'cii>>.  clost'ly  resembles, 
and  there  is  notliiag;  to  shn\v  definitely  tiiat  Filhol  distinguislu>rl  (he  one  ti-Diii  tiio  other. 

I  have  a  siiugle  specimen  oi  this  species  before  mc  from  i'ukupuua,  Auckland,  and 
have  no  diflSeuUy  whatever  in  identif  jring  it  with  A.  tnemapieuvt,  Miers.  It  also  agrees 
▼ery  well  with  Heller's  dewriptiou,  if  we  remember  that  the  jwirt  he  speaks  of  as  the 
OTifrr  1)rnii(']i  uf  ihc  urnpodn  is  (hp  outer  aislat  pin'finii  of  the  bfise,  and  thai,  his  "  inner 
branch  "  is  really  tiie  outer,  thuuLrii,  ;is  usuul  in  this  genus,  arising  tVom  the  inucr 
margin  of  the  produced  portion  of  the  base. 

In  colour  and  general  appearance  this  speoiea  is  yerj  like  A,  tmMiMtu,  Budde* 
Lund,  hut  it  may  hv  readily  distinguished  from  that  species  by  tiie  groove  on  the 
lower  margin  of  the  first  segment  of  the  mesosome,  and  bjr  the  minute  outer  branch, 
of  the  uropoda. 

8.  AsMADiLLO  aPBOiosus,  Dana.   (PI.  16.  fig.  d.) 

Armrtdilh  .'^erin.ftin,  Dana,  U.  S.  lixplor.  Exped.,  Cnist.  ii.  p,  718,  pL  47.  fi(.  %  (1858). 
Armadillo  gpec'wsus,  Miera,  Cat.  >i.  Z.  Cru»t.  p.  95  {\.&7Q). 
jfyTH/uBtb  Budde-IiuiHl,  Iiopodm  Teirastria,  p.  39  (1866). 

ArmadUto  ipeeim,  FOhal,  l^icm  de  I'ile  Campbell,  p.  439  (1885). 

Specific  description. — Body  very  convex.  Cephalon  with  frontal  margin  raised,  a 
little  interrupted  in  the  centre.  Seijmeiits  ol'  nu  sosome  eaeh  with,  transverse  row  of 
indistinct  tubercles  or  granules;  inferior  mar-gin  of  lirst  segment  simple,  curving  a  little 
outwaids.  Segments  of  metasome  in  dose  oontaoti  the  last  nearly  as  broad  at  apex  as 
at  the  base;  sides  concave,  posterior  mai^in  straight.  Uropoda  with  the  outer  joint 
minute,  rudimentary,  inner  lirancb  slender,  extending  to  the  end  of  last  segment. 

Colour  liglit  reiltiisli  hrown,  with  darker  markings. 

Iteitgih  about  G  mm. 

JBabitaf. — Bay  of  Islands  (Dana) ;  Chatham  Islands  {Sutton), 

Jicmnrkti. — I  have  three  or  four  specimens  (mostly  imperfect)  from  Chatham  Islands 
that  I  have  little  liesitatlon  in  assigning  to  Dana's  speeies.  He  dcscrihi  s  Lis  ^enns 
Armadillo  as  bavintf  the  external  ramus  of  the  uropous  obsolete,  and  figures  his  species 
A.  apeciostuf  in  accordance  with  this  view.  It  is  true  that  in  the  specimens  before  me 
the  outer  branch  ia  present,  but  it  is  so  minute  tliat  it  would  be  impossible  to  show  it  in 
a  figure  the  same  size  as  that  which  Dana  gives  of  the  whole  animal,  and  it  would 
be  dinicult  to  see  it  with  the  niagnifyin?  power  likely  to  be  useil  fdr  iiial<ing  sneh 
a  drawing,  while  in  Ihe  view  »d'  the  uropoda  from  beneath,  which  is  tiie  one  shown  in 
Dana's  enlarged  flgure,  it  ih  quite  concealed.  In  oth^  respects  it  agrees  so  well  with 
Dona's  description  and  figure  that  I  identify  it  without  mueb  hesitation  with  his 
apedes. 

Tt  cnn  1>e  readily  distinguished  from  A.  dana,  TTeller,  wliieh  it  otherwise  grrafly 
lesembles,  by  the  absence  of  a  groove  on  the  inferior  nuirgia  of  the  tirst  segment  of  the 
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mesoeome.  The  Rpedrnms  from  Nelson,  Wellington,  &c.,  previously  identified  with  this 
spedes  by  Mr.  Tlioiiuon  and  myself  •  do  not  hdemg  to  this  species,  but  to  Jmuidillo 
tmiUioniif  Budde-Lond. 

4.  AKJiAl>lLLO  KUai/LOSUS,  ^[iei-s,  1s7(j.    (PI.  16,  fig.  7.) 

Vubaris  rugulotiu,  Miers,  Ann.  it  Mag.  Nat.  Hist.  »cr.  4,  xvii,  p.  'i'ib  (         ;  Cat.  N.  Z,  Criwt.  p.  96, 

pH.  iL  ll|r.  6  (1876). 
Cubaris  ruf/vhtvx.  Chilton,  Trans.  N.  Z.  lust.  w.  ji.  73  (1882). 
AmuuUUo  rvgulosus,  Budde-Luad,  IsopwU  TorreKtna,  p.  M)  (188a). 
(Mam  fiyHlMM^  Klhol,  Munon  de  inic  Ckvapbcll,  p.  4M  (1885). 
Ctibvrit  r^fMlMW.  Thamwui  fc  Chaton,  Trtaw.  N.  Z.  Inst,  xviii.  pw  168  (1888). 

Specific  description. — Body  modflnatcly  eouTex.  surface  of  segments  uneven,  fsfaitly 
nijose.  Hond  broad  and  transvorse,  front  margin  nn-nlute,  firsf  segment  of  mesosome 
witli  two  shallow  depressions  diverging  auteriorly  on  the  anterior  part  of  the  upper 
Buiflue;  posterior  mar^  sinuous,  angles  produced  bsdbraiids;  lower  postafior  niat|^ 
with  a  notch  for  leoeption  of  sncoeeding  segment,  the  noteh  not  extending  along  the 
inferior  margin ;  second  segment  similarly  notched.  Dorsal  surface  of  segMients  of 
mesosome  often  with  a  slight  groove  pjirallel  to  posterior  margin  ;  the  second,  third,  and 
fourth  narrowed  at  sides  witli  inferior  margins  rounded ;  fifth,  sixtb,  and  seventh  broader, 
with  infexior  margins  tninoate.  Mietasome  with  terminal  s^ment  broadest  at  base,  sides 
at  first  suddenly  oooTeij^tag,  then  parallel  or  sligh^  dirergeDt.  exbmnity  square 
truncate.  Antennae  finely  hirsute,  flagelluin  shorter  than  fifth  joint  of  peduncle,  .seeond 
joint  tliree  times  as  long  as  the  tirst.  Uropoda  with  outer  branch  small,  not  quite 
micliing  to  the  end  of  last  segment ;  inner  branch  short,  reachiug  half  way  from  its  tMuse 
to  end  oi  last  segment. 

Csfonr  light  brown,  with  Tariegated  markings  of  a  ziah  reddish  brown,  some  spsot 
mens  very  dai*k. 

Ijf^nrjfh  abont  (i  mm. 

Mahilul. — Very  aitundant  in  South  Island. 

Bemarkt. — This  species  is  much  smaller  than  eitiier  of  the  two  preceding,  and  may 

generally  be  readily  distinguished  from  thetn  by  the  different  charaoter  of  the  notches 
in  th<;  posterior  lateral  margins  of  the  first  and  second  segments  of  mesosome.  I  have, 
however,  some  sjjecimen.s  from  Ki  iiep-.u  u  in  wliicli  these  notches  arc  less  marked,  and 
the  inner  bmnch  uf  lite  uropudu  is  a  little  longer  tliau  usual,  and  tlie  colour  is  rather 
greyish.  The  specunens  an  not  reiy  well  preserved,  and  I  prefer  for  the  meaotime  to 
consider  them  merely  as  a  variety  of  the  species  under  conMderation. 

The  oblique  depressions  on  the  first  segment  of  the  metnsome  described  by  Miers  are 
generally  present,  but  are  more  distinct  in  some  sjieciiuens  than  in  others ;  they  are  also 
present  in  some  specimens  of  Annadillo  ambit ioam,  Budde-Lund,  and  are  probably  more 
or  less  the  neoesaary  consequence  of  the  head  fitting  in  to  the  first  segment  whan  the 
animal  is  rolled  up.  and  are  therefore  probably  of  Httle  dassificatory  value.  In  some 
specimois  the  insularities  on  the  dorsal  aurfsice  are  more  distinct  than  in  others,  and 

♦  Tratis.  X.  7..  lurt.  »wii.  p.  ISH. 
SECONiJ  SSKJUSS. — MOUHi\,  VOL.  Vlil.  Stt 
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they  may  even  give  the  ftppeezaooe  of  a  poorly-marked  tnmBvene  row  of  small  tutMroles 
on  the  8^;meiito  of  the  metasome ;  it  ia  perhaps  apiioimeiu  of  this  land  that  Heller 

described  under  the  name  Spherillo  monolinttt,  but  as  he  says  nothing?  about  the  notches 
on  the  inforior  margins  of  the  first  two  spfrments  ol  the  metaftome,  I  do  not  feel 
justitied  in  dcti.aitely  identifying  our  speciesj  with  liin. 

fi.  AfiaiASiuLO  voisoLsxvtt  Dana,  1858. 

Spherilhi  ninnoHnui,  Dana,  U.  S.  Explor.  Exped.,  Crust,  ii.  p.  719,  pil.  47>fig.  8  (1853)i 
SpherUla  monolum*,  Hcll«r,  Vny.  Xovaia.  Crust,  [i.  135  (1805). 
Armadilio  AuckUtndicus,  Bud(ii;-Luudj  liopodsi  Ttrrestria,  p.  -M)  (1885). 

I  hare  seen  no  speoitncoti  that  1  could  refor  to  this  speoieB.  Dana  de«mbe8  it  as 
lollowB : — 

**Head  arcuate  in  front.  Se!>ments  of  thoiax  tmnSTenely  marked  with  a  bended 
rid?e  ntid  latfially  truncatp,  anterior  seirTnent  longest  and  marked  with  two  beaded 
ridges.  Abdomen  semicircular,  third,  iburth,  and  tlfth  segments  laterally  obtuse,  the 
last  with  a  nearly  subquudrate  apex,  and  mudi  broader  at  base.  Caudal  appendages 
suhfariangular,  shmrter  than  breadth  at  base,  inner  margin  broadly  exoavate.  Antennn 
neai-ly  naked,  flagellmn  hardly  shorter  than  preceding  joiut.   Lmgth  4  lines." 

Dana's  specimens  were  obtained  at  '  Wykare  Tliver,  nenr  Bay  of  Islands." 

Heller  descrilies  a  siiecimeu  from  Auckland,  and  vd  the  end  of  his  dencription  says: 
"  I  denote  this  spodes  as  8.  ntonoiimit/*  witlumt  making  it  clear  whether  he  is  refiening 
it  to  Dana's  species  or  giving  it  as  a  new  speoes,  nsing  inadvertence  the  same  name. 
Budde-Lund  supposes  Ileller's  spedes  to  he  new,  and  therefore  changes  the  name  to 
Aucl  hiiidirm.  I  think,  lunvcver,  thfif  it  is  more  likely  that  Heller  intended  to  refi'v  lli^! 
specimen  to  Dana's  species,  and  tliere  is  nothing  in  his  description  inconsistent  with  this 
supposition ;  Miers  had  evidently  taken  this  to  he  Heller^s  intention,  hut  ouriously 
enough  he  does  not  give  the  reference  to  Heller's  description,  tbongfa  he  qnotes  it 
for  the  habitat  when  describing  Splu-rillo  mumoUum,  Dana.  It  is  possible  that  this 
spedes  may  be  the  same  as  A.  ntgulosug,  Ifieis. 

6.  ArxadiuiO  HAMU/roNi,  sp.  nov. 

**  Bemarkdily  scmlptared  Tencsfcriri  Impad."— O.  M.  Tbompioii,  AoobIb  ft  Mag.  N.  H.  ser.  6,  xii. 

p.  T2^,  pi.  iv. 

Sprriftc  ih'uri'ipfifjii . — 01>lon^'-oval.  Iirendth  mther  more  (lian  half  the  h  nL;lli,  i  piiinM-al 
Ijortions  greutiy  deveiojH^d  and  projecting  downwards  and  outwards,  centnil  jnirt  greatly 
raised  above  the  epimera  and  richly  supplied  with  spines  and  crests.  Cephaluii  with  the 
dorsal  surfiace  produced  forwaxda  into  a  thin  plate  prcijecting  far  over  the  bases  of  the 
antennie;  from  the  dorsal  surfa<;e  of  the  ee[)lKiloii  arise  two  tninsverse  lateral  crests  or 
flanges,  which  project  horizontally  fitrwrirds  ;is  lav  as  tlic  eenfral  prdiotiirntiiiii  of  tlie 
vertex  ;  the  posterior  margin  of  the  cephnlon  is  curved  upwards,  and  a  little  e.xtcrior  to 
the  median  line  is  produced  upwards  into  a  conical  tooth :  the  posterior  nuurgins  of 
each  sQgmeat  of  the  mesosome  is  similarly  produced  upwards  and  somewhat  badcwards 
into  two  teeth,  those  on  the  sev^th  segment  being  very  large  and  prominent ;  the  first 
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segment  has  two  pairs,  and  eacb  of  tlie  other  six  segments  one  juiir,  of  conical  teeth  or 
gf&oi»  arising  at  right  angles  to  the  dorsal  surfiuse  and  ritttated  m  the  same  longitudinal 
l^MS  as  the  teeth  already  described.  More  hiterally  cHch  of  the  ftrst  six  segments  ))ears 
on  each  side  two  thin  crest?;  arnmi^L'd  in  two  lonL,ntu(lin;il  litics,  liiit  the  crests;  of  each 
seg^nent  widely  separatod  from  tiiose  of  tlie  contiguous  s^ments;  in  the  seveuth  segment 
the  out«r  pair  of  crests  is  represented  only  by  small  spines.  External  to  the  outer  row  of 
crests  each  segment  bears  two  or  three  small  tubercles  or  spines,  which  are  ooooealed  in 
dorsal  view  by  the  outer  row  of  crests.  Epimera  very  lai'gcly  developed  and  projecting 
somewhat  horizontally,  that  of  the  first  sci^nu'iit  much  larger  than  any  of  tho  others; 
first  two  segments  of  mctasome  TOUceaied  in  dorsal  view  by  the  projecting  hinder  margia 
of  the  last  segment  of  the  mesoi^ome ;  each  of  the  third  to  fifth  segments  has  the  hinder 
mugin  produced  into  two  te^  similar  to  those  in  tbA  mesosome  but  smaO^;  these 
teeib  increase  in  size  from  the  third  to  fifth  segment.  From  the  centre  of  the  terminal 
sejjment  arises  a  small  keel  projecting  backwards,  and  <'adiDir  in  a  sh;ui>  tooth  ;  tlie 
cpiniera  of  the  third  to  fifth  segments  are  very  long  and  narrow  hinder  margin  uf 
terminal  segment  straight^  not  mudi  narrower  than  the  base ;  udes  coucsTe. 

Eyes  of  moderate  sisei,  oanvex,  of  about  twenty  facets.  Ant«mnlEB  and  antennas  not 
observed.  Uropoda  with  the  lateral  portion  of  the  joint  long  and  narrow,  end  rounded, 
outer  branch  mirrow,  fully  thr^c  times  !is  long  as  hro.id,  nri'sini?  from  a  well-marked 
notch  in  the  inner  margin  of  tiie  base,  not  rcitching  llie  end  of  the  terminal  segment, 
ending  in  a  small  seta;  inner  branch  very  short,  scarcely  readung  as  &r  as  the  base  of 
the  outer  branoh. 

OoUmr  a  rich  brown,  with  numerous  markings  of  a  darker  biown. 

f^ngth  6  mm. 

Habitat. — Fetane,  near  jN'apier  {A.  Hamilton). 

JZflNorlv.— In  accordance  with  a  wish  expressed  by  Mr.  G.  H.  Thomscm,  I  gladly 
name  this  spedes  after  its  disooverev,  Mr.  A.  Hamilton.  I  have  only  the  driod  specimen 

originally  described  and  figured,  but  not  named,  by  Mr.  Tliomson,  but  it  is,  I  think, 
snffieicnt  to  show  that  the  specie*?  mny,  jji-ovisionally  ;it  any  rate,  Ije  placed  under 
Aitnadillo.  The  wealth  of  crests  and  spines  or  teeth  on  Ike  liorsal  surface  is  quite 
extraoidinary,  and  I  fear  that  the  description  will  convey  a  very  inadequate  idea  of  the 
aetonl  spedmen;  a  better  idea  may  be  got  by  consulting  Mr.  Thom.son's  figures. 
Mr.  Thomson  describes  the  legs  as  "very  feebly  developed  and,  as  far  as  I  could  nialve 
out,  appear  to  want  tlie  dactylos."  There  nw  no  le;4:s  now  atl.u  iied  toiljo  specimen,  but 
in  the  tube  I  found  two  fragments  posses.sing  normal  dactyla  similar  to  those  found  in 
other  spedes  of  ArmadiUo. 

7.  AuMAWLLo  M.\cMAnoNn,  sp.  nov.    (IM.  16.  ^i^.  S.) 

S'/ieciJic  (Icscriptioii. — Body  convex,  tulwrciUated and  setose,  espeeially  on  tlie  tubercles ; 
surface  with  depressed  hexagonal  markings.  Cephalou  with  the  dorsal  surface  roughnncd, 
somewhat  setose,  front  with  wdl-marked  traasrow  ridge,  a  little  lower  in  the  middle. 
First  segment  of  mesosome  with  inferior  margin  verolute  anteriorly,  posterior  portion 
deeply  notched,  second  segment  also  notched,  bnt  with  the  inner  lip  of  the  notch  not 
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reaching  downwards  so  far  as  lower  margin.  The  mcsosome  bears  four  longitudinal 
Towi  of  taberd«s  (•. from  tbberdes  am  oMth  aqgmeni),  flie  two  innor  fows  a  IMe 
external  to  the  medum  line^  th«  other  two  more  ktenl ;  <m  tiio  anterior  segments  the 

hilx'iflc.*^  arc  not  rory  prominent,  hut  on  the  siiccoedinir  spf^ents  they  become  larger 
and  more  prominent  and  j)rojcct  slii^iitly  hatkwards ;  on  the  seventh  segment  the  two 
median  tubercles  an;  very  krgo  and  project  l)ackwards  over  the  mctasome,  while  the 
lateral  tDberdee  are  poorly  marked  and  form  only  slight  elevationi  at  the  outer  side 
of  the  hase  of  the  others.  The  tubercles  arc  covered  especially  near  the  apex  with 
numerous  stiff  spta*.  Shorter  sfttn  nrc  also  found  on  the  n^st  of  the  surfacf,  ami  sotvie  of 
them,  especially  aiotiij;  the  posterior  margins  of  tlic  sf^^ments,  arc  l)road  and  scale-like. 
Metasome  with  an  indistinct  median  ridge  lormcd  by  a  setose  tubercle  on  each  of 
tiie  last  four  Mgments,  that  on  the  fifth  the  laigent ;  first  and  leoond  legmeatB  ahort^ 
the  first  almost  concealed  by  tl)c  preceding  segment,  uU  the  segments  of  meaosomo 
fitting  closely  together;  terminal  seigment  moob  bioader  than  long,  sides  ooncave^ 
posterior  mai'gin  slightly  convex. 
Eyes  rather  small,  of  about  ton  ocelli.   Antcmue  short. 

Uropoda  with  base  fltdng  closely  into  the  space  brtweea  the  side-plates  <tf  the  fifth 
segment  and  the  terminal  segment ;  outer  branch  very  minute,  not  projecting  heyondther 
inner  mai'gin  of  the  base,  inoer  branch  reaching  about  to  end  of  last  s^ment. 

Colour  brown. 
Length  about  6  mm. 

JBaiifol.— EenepuTu,  Mariborough,  in  the  bush  (MoeMe^ou}. 

Memarks. — I  take  tiL  asure  in  naming  this  fine  species  after  Mr.  Joseph  ICacMahon,  to 
whom  I  am  indebted  for  many  Terrestrial  Isopoda  collected  at  Eenepvru. 

8.  AsMADiLio  snNOSUs,  Dana,  1863. 

^tkaiOe  ipawmu,  Dana,  V.  S.  Explor.  Bzped.,  Crmt.  in  p.  723,  pi.  47,  fig.  (i  (18.')3> 
Sjiherillo  tpMMJU,  Mien,  Cat.  N.  Z.  Crust,  p.  <J7  (1876). 

Annadillo  spiimsui,  Budde-Lund,  Isopada  Tcrre»tria,  p.  (1885). 
Spheriilo  gp'mosua,  Thooison  &  Chiltou,  Traua.  N.  Z.  IiiHt.  xviii,  p.  15U  (1885, 

Tina  following  is  Sana's  description  of  this  species : — 

**Body  bristled  throughout  with  snbacuta  spines,  mar^  other  side  a  litUe  produced 

and  segments  laterally  truncate.  Uend  nearly  trapczial,  aicuate  iu  front,  and  a  little 
broader  than  behind.  First  sci^nicnt  of  thorax  largest ;  sej^ments  of  abdomen  laterally 
obtuse,  the  last  subquadrate,  not  broader  at  base,  truncate  at  upex. 

"New  Zesland,  near  Bay 'of  Islands  (ColL  Dr.  C.  Fiokering;  Datta).  Under  hark 
of  pine-trees." 

Betnarkif. — I  haver  so(;n  no  specimens  of  this  species,  but  it  appears  to  come  near 
A.  Maejfahoait  difieiing,  however,  in  having  the  spines  much  more  numerous  and  more 
acute. 
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EXPLANATION  OF  THE  PLATES. 


Beferenet  Leitert. 

a'  =  auteuuula. 
a*  a  RDteiuM, 
e  s  oephalon. 
Ijt.  s  labnim  !iii|H-rior. 
l.i.  »  labrum  inferior. 
M.dex.  =  right  mandible. 
jV.wh.  =  left  inaiuliHIf. 
mx'  Si  nu-'  s  l»t  anil  2ii<l  niuxilla;. 

iiN^.  =  maxillipede  (outer,  *.  e,,  {MMterior  or  under  aapect). 
iiijrjj*  =  iTiaxilli|)etlo  (itinrr,  i.  e.,  anterior  or  apper  Mpeet). 
pm  »  percion  {or  meioaome^. 

_  i,t,  2nd,  8rd  .  .  .  .  7th  leg. 
f^,  ftc.  =  extremity  of  let  leg,  ke. 
pi  —  plcon  (nr  mrtiiinnip). 
pl^-*,&c.  =  lf«t,  2nd  picopod  (anterior  aspect^. 
tx,  B  lat  pleopodj  ftc.  (posteriw  apect). 
wy  s  nrapod. 

[Where  neeeaMUjr,  the  eei  i*  indieated  bj  the  rign  S  ot  9  pieced  efter  the  fetters  as  above.] 


PiiAis  XL 

Kg.  1 .  HgM  nmt-xetihit^t  Dane.  Dorsal  view  of  whole  animal  and  details. 

PI.ATB  XIL 

Fig.  1.  TWelomsrat  j^nrmbumt,  sp.  hot.   Donal  vieir  and  details. 

%,  Tr'ichiju't^ciiK  ulith'i.sh.  sp.  rinv.    T)i<i>;i1  and  aide  views  of  female,  dotasl  view  of  male,  and 

<'ulai'^d  view  of  head  aud  auteniue  ot  t'emale. 
8.  tlujiUtplUhalmiia  Hdmau,  sp.  bot.   Doiaal  view  and  details. 

PlATK  XIII. 

Fif.  1.  THeAsttiMiw  nom«e«{»  Chiltoii.   Doissl  view  and  details. 
ft,  l^fba  aeotelmianf  sp.  nov.   Side  view  and  details. 

Platk  XIV. 

Fig.  1.  Fctjphoiiurits  wiiUatenaiu,  nov.  ^cn.  i!t  sp.    Dorsril  view  and  details. 
2.  Scyphax  omatut,  Dana.    Dorsal  view  aud  details. 
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Plate  XV. 


ki^.  i.  Jiq/}iAejt  ortuUui,  Daaa  (contiiiuedj.  Details. 

8.  Sefpikax  (?)  tmekkmiim,  G.  M.  Thonuim.   Donal  t iew  Mut  detailt. 

8.  Aei^-cia  euchroa,  Datia.    DorKal  view  atui  flittalls. 

4.  Aetitcia  qpikensu,  sp.  dot.   Donal  ricw  of  picou  and  detail*. 


Plate  XVI. 


Fig.  1.  Actttcia  opihetuis,  sp.  nor.  (continued).  Details. 
2.  OfluciM  puMctatus,  G.  M.  Thomson.  Details, 
i,  (Mtew  AcM^pureiuM,  ip.  nov.   Doraa]  vk«  Mid  ileUik. 

4.  Philotcia  pubeicetu,  Dana.  Details. 

5.  ArmadUio  amUtionUf  fiudde^Lund.    Antenna  and  terminal  portion  of  pleoa. 
0.  Amaittk  ipedMatf  Dm.  Temiiaal  portiott  cl  pleoo. 

7.  ArmadUio  n^alottit,  Ificn.  Vimr  from  baknr  oC  lover  mugiiM  of  lat  and  3ud  segineDte  of 

peceion. 

8.  AwmmSlh  Mtumakoni,  ap.  bvt.  Banal  sod  nde  viem  and  dorsal  Ti«w  of  pleon  iiid  detufla, 
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y.  J^tttfe  dFvme  Etpiee  noueeUe  d«  LSpadidet  (Sealpellum  gigantettn,  n.       et  de 

Poecilasma  carinatum,  Uoek.  l*ar  Monsieur  A.  Gkitvkl,  Chanif  (Viin  Court  d& 
Zoologie  a  hi  FfwnlU  den  Seieticet  deSordeeiut,  (Commmiqud par  M.,  le  Profeseeur 
Howss,  Sec.  Liuiu  Soc.) 

(Pknche  17.) 
Lu  le  21  f^mer.  IBOl, 

Je  fl  i';  :■  la  haute  bicnveillancc  do  ^ronsltnir  le  Pmfesseui"  llay  Lankcstcr,  Dircctcur 
du  Briti&li  Museum  (Nat.  Ilist.),  et  ii  laujaliilitc  de  soti  collaborateur,  Monsieur  JcliVfy 
Bell,  de  pouvoir  decrire  aujourd'hui  la  plus  grandc  especc  actuellemeut  conuue 
apparteiuakt  an  gewpe  SealpeUim.  O'est  &  c&iue  de  am  dimenaiims  rdaiivenieiDt  con- 
siderables que  je  propose  de  lui  donner  le  nom  de  Sc.  giganteum. 

Sur  Ic  im  JohcuIl  de  I'liu  des  ecbaiitilioiis,  se  trouvait  fixr  iin  Pfi'i-ilaima  que  I'otudo 
m'a  dt-montre  cti*e  P.  cariiuittim,  decrit  pnr  Tloek,  dans  son  •*  lle|K)rt  on  the  Cii-ripedin" 
du  '  Challeuger.'  Lu.  compara.l»on  que  j  en  ai  pu  Aui-c  avec  Ics  cchontilloas  types  de  Uoek 
am  British  Miueum,  ne  m'oat  Luho  ancun  doute  k  oet  ^gard.  Je  reriendrai  du  leate  pliu 
km  mm  quelqiie»-un»  dee  oanwt&fes  de  oette  eepdoe. 

ScALPKLLtTM  GiGANTKi-M,  n.  sp.    (Planche  17  f'lg^.  1.) 

JJiagnose. — (^uatorae  plaques  capitulaires,  entifteuieiit  calcitiecs,  rccouvertes,  presque 
flomplitement,  par  une  (Spdsn  cutieole  cliitmeiue,  I'apex  seul  Ibfaaat  saillie  en  dekon. 
limite  etsacte  des  pbbques  impoanble  Ik  detenniner  nms  enlever  la  outioule ;  oes  plaques 
sent  largenumt  separees  les  unes  des  autres.  Capitulum  aplati  surtout  vers  le  sommct, 
car^^l('  ii'i^uli&rpint'n{  courbe,  umbo  a  rapcx.  Umbo  des  jihujucs  rart'no-lateraltN  fr^-s 
rapproclie  de  ia  base,  recourbr  en  avant  el  u  atteiguaut  pas  le  bord  exterue  de  la  carcne. 
Bofitre  OTale,  eotierement  cache  sous  la  cuticulc. 

P^doncule  ausn  long  que  le  oepitulum,  k  pen  p«Ss  rSj^vliireiDent  iqrlmdiiqne,  orn^  de 
sdiriee  longitudiuales  et  altemes,  d'tottll< ulIouLcres  tnuisvenalement,  non  imbriqut-esj 
dutqine  rangde  longitudinale  comprensnt  de  10    12  ^oaiUes  reoouvertea  par  la  cuiicule. 

Bimensioas  :^ — ^Longueur  du  capitulum,  45  mm. ;  largoiu-,  32  mm. 

Longueur  du  pddonculc,  43  mm. ;  largeur,  15  mm. 

Cette  espcee  rst  voisinc  di- >S'(P.  r<'//jr»).  Tlui  k,  i  t  ,SV-.  Darwiiiii,  Hock,  raais  ellc  s'en 
distingue  nettemcnt  par  un  certain  nombro  dc  caiactcres  et  en  particulier  la  forme  des 
plaques  et  des  6cailles. 

Je  r«i  derignee  sons  le  nom  de  Se,  g^taUetm,  car  c'est  la  plus  giande  esp§oe 
actueUement  oonnue. 

Cfo^iUUttm  —lA:  capitulum  est  ajdati,  braucoup  plu'^  vni-s  Ir  -^ommet  que  vers  la  base. 
Vu  par  li^  oAt<',  il  rcprescnte  un  triangle  curvili gill',  piL'MpK'  iso  •<  le  (le  cote  doraU  etant 
oependant  un  peu  plus  long  quo  le  o6te  ventralj,  doiit  les  deux  cotc's  seraient  converes  et  la 

tauoam  sebibs. — zoolo&t,  vol.  vm.  ^ 
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base  It'grromeat  ooucave.  Le  bord  ant^rieur  forme  une  ligae  4  pen  prte  i^uliefement 

convexe. 

Im  qimtone  plaques  qu'il  parts  lont  lazgement  a^pttv^  les  unea  des  autres,  nirtout  1m 
ftrindpalei,  jet  mxyiot  dans  une  ^paine  outioule  dutinraae  jauniUm  mIb,  on.  peu  oomme 

chex  Sc.  8quamul{ferum,  Weltuer,  mais  la  outicole  a  ica  une  epaisseur  V\i.^n  plus  consider- 
able, n  est  impossible  do  rondre  un  compte  exact  de  la  fornip  ot  dc  la  disposition  de 
ces  plaques  si  on  n'enleve  pas,  au  pitiable,  la  plus  grande  partie  dc  la  cuticulc  qui  les 
leoouTre  et  qui,  se  pounubant  entre  eiUes,  aeit  2k  les  unir  les  unes  aux  autraa. 

Lea  atries  d'aeoroiasement  dea  plaques  aont,  du  reate,  parfaitement  nettes  aur  la 
cuticulc.  Celle-ci  est  oouvertc  dc  nombreux  polls  courts  fortemeut  barbclc^,  de  |>etitea 
verrues  cbitinpuses  couvcrtes  dc  jioils  trt's  courts  et  enfiii  par  de  nombreux  tuberculo« 
chitineux,  plus  fortemcnt  color^s  quo  le  reste  de  la  cuticulc  et  disscmin^  d'uue  £3900 
asaea  deDse  maia  in^ulidKement.  Le  toot  piroduit  au  doigt,  quand  on  le  passe  sur  le 
eaplMuiD,  la  sensaiioiii  qu'oa  dpmuve  en  pasaant  le  doigt  aur  un  yelouxs  un  peu  raide. 

Ia  cuticule  se  pouisuit»  da  teste,  aur  le  p^loneal^  sans  modifioatioa  appt^eUUe  dana 
aa  structure. 

Tergtm. — ^Forme  irregulicremcnt  quadrangulaire.  Bord  autcrieur  convexe  i  bonl 
soutal  oouTexe  dana  sa  paitie  inferieure,  concaTe  dana  sa  partie  aup£iieare  ct  termini 
aat^ffiettrenient  par  un  trte  oooit  eapaee  reetaligne.  Bord  cavenal  droit  et  boid  oardno* 
apical  Icgerement  concave,  oe  qui  fait  que  I'apex  qui  est  droit,  semble^  cependant, 
legrromont  rccourbc  en  arrif>rc.  Une  aivte  nctte  unit  Tapex  &  Tangle  inffirieOT,  lea  striea 
d'accroissement  sout  nettement  visiblcs.    (PL  17-  iig>  2.) 

jSiw^ww.— A  peu  pros  triungulaire,  bord  ant6deur  oottTexeb  bord  infi^eur  troa  l^gere- 
ment  eonvexe  ausai,  enfln  bord  latfro-tergal  eonveice  aur  sea  |  infifirieura  et  coneave  sur 
aoa  f  BupMeur,  oe  qui  fiut  que  Tapex  qui  eat  dnnt^  semble  aussi  l^irement  reoourbi 
en  arrit're. 

La  lougueur  du  bord  infcrieur  n'egalc  pas  la  ^  dc  cclic  du  hord  untcrieur.  Une  arete 
nette  va  de  Tapes  ^  Tangle  inf ^-interne;  striea  d'accroissement  bien  marqu&a.  (PI.  17* 
fig.  2.) 

Co;r/'^'.— Regnli&reittent  oourbc ;  uml^o  a  I'apcx  qiu  nc  fuit  |hus  saillie  entre  les  terga. 
Bord  dorsal  coitvpxc,  ainsi  que  los  l)ords  latrraux.  L<>  hord  basal  est  fortemcnt  convexe  ct 
ijou  angle  int'crieur,  mousse,  u'attciut  ]>ai>  le  souimet  dcs  pieces  car^no-lat^ral^  Concave  k 
sa  partie  interne,  die  va  en  e'eki^issant  rcgulierement  du  stnnmet  ven  la  baae.  (Fig.  2.) 

Plaque  huhvie  aupinture. — Irr^ttlieTement  quadrilatcre ;  bord  tergal  droit,  bord 
scutal  I'ortement  excrn  r,  cc  qui  fait  saillir  Tapcx  en  arant ;  les  bords  postSrieur  etinf&rieur 
aont  n'gulit'remcnt  courlie  pt  se  coupmt  a  anirle  trrs  arrondi.    (Fig.  2.) 

Jlosire. — Petit  et  ovale ;  bonis  lateruux  cacb«ia  par  le  sommct  ct  les  bords,  iutemcs 
trca  concaves  dea  pieces  rosfso-lat^es.  II  est»  du  reste,  imtieremeat  masque  par  la 
outicttle. 

JPla^ite  rostro-ltitirale. — Allongee,  ctroitc  ])lus  large  dans  sa  imrtie  anterieuro  que 
daiif  .sa  partie  postrrieure.  Le  bonl  rostral  est  coiiaivc  et  delimits,  mrc  son  cong^nere, 
un  espaoe  ovale  od  iic  place  la  partie  ccntralc  du  rostre.  Cctte  piece  rostro-iatiSrale 
^t  iuolinte  en  want. 
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Plaque  hifra-mfrfh  lath-ale. — De  forae  friangulaire ;  lebord  inferiour  est  lo  plti<5  \nn^, 
pui'i  le  )Knd  post^ieiu  et  eiifin  le  bord  ant^rieur.  Ajpex  dirig^  vera  le  sommet  du 

capituium. 

Pla^carSmhlaiirtae. — AUong^.  6troite,  ineliii^  en  anvbn.  Apex  fortement  recourM 

en  haut  efe  «ii  ftVAot  ct  n'atteignant  pas  le  bord  inr<;rieur  ni  le  board  externa  de  la  carene. 

"Tmlio  tros  rapproclu'  clo  ];\  hfise.  Lr  Lord  infero-dorsal  est  arrondi  ct  6gal  environ  k 
une  fois  et  demi  la  longueur  du  bord  suporieur.  Quant  au  bord  carcnal,  il  est  ttOS 
concave  et  sa  longueur  ddpaiise  un  peu  lu,  moitic  de  celle  du  bord  hu^icneur. 

Las  lindttt  la  chitinc  qui  Imrde  les  plaques  ne  correspondent  pas  du  tout  cumuie 
forme  ct  commr  disj)osition  a  ctdL's  dcs  plaques  ellcs-iur'iiu-s.  Cettc  limite  est,  du  rcste, 
pour  les  plaques  iut'erieures,  trc-s  difficile  k  ddtormiiier.  Lcs  descriptions  quo  nous 
venous  de  donner  portent  sur  les  pieces  calcaircs  ^eulemeut,  telles  qu'on  les  aper^ oit  apr6s 
aToar  enleri  la  diitme  qui  les  xeoavme  (fig.  2).  Dao«  la  flg.  1  les  animauz  eont  rqir6- 
aent^K  teh  qu'on  lea  trouTe^  c*est  k  dire  entiereoieat  reeourerla  par  la  Ghitms. 

Longueur  du  capituium,  15  mm. ;  larc^cur,  32  mm. ;  (''paisseur  max.,  IH  mm. 

PManrnlf. — Aussi  long  que  le  capituium  et  presquc  aussi  large.  De  Inrni  ■  a  ptni  prf'-s 
idgtdicrement  cylindrique,  mois  cependant  Increment  dilatec  vers  le  capituiuui  et  vent 
la  Imm.  II  est  («ii6  de  a»  a^os  longitudinales  et  altemea  d'ecaillee  allon^ee  tiaoOTer^ 
ealoneiit,  non  im!niqu4es  et  a^pavtes,  dHine  a^e  &  I'autre,  par  on  eapaoe  obitinenx  aaaea 
large,  cluique  s^rie  longitudinale  coniptant  de  10  ^  12  lilies  en  general  enticremcnt 
recauTcrtes  par  la  cuticiUc,  mais  quelques  unes  ODt  leur  bord  libra  ^rodd  et  mis  nu. 
L'^caUlc  apparait  alors,  tres  blanche. 

Longoeur  du  pAloncule,  46  mtn^;  largcur,  IB  mm. 

JBMitfAtf.— Le  labre  est  fovtement  aaillaat  ea  avant  (2ad,  figs.  7  et  8).   Vn  de  faoe,  il  a 

un  peu  la  forme  d'une  coupe  ;  la  partie  anterieure  est  arrondic  ct  se  trouve  seiwrw  par 
un  r6trtk;issement  dc  la  partie  postdricur  ocras6e  ;  le  bord  posti'-i  ieur  est  (^chancre  en  son 
milieu  pour  receroir  l&s  extremities  des  autrcs  pieces  masticatrices.  Cc  bord  ne  poite, 
dn  leste^  auoune  espdoe  d'oxiMmeiiite. 

Lea  PaZ/mr  (fig.  8)  aont  aplatia  en  lames  et  omte'  Ters  lea  extM&mit^  librea  et  lea 
jarties  supdrieure  et  inferieurc  de  soies  assez  courtes  et  fortemcnt  barbeldes.  LVipithelium 
est  cliargt'  de  nomlureuaes  cellules  pigmentairea  d'un  brun  noir  et  dispose  areo  eases 
de  regularit<S, 

Les  MtmdxInilM  (fig.  1)  porteat  trois  dents,  domt  la  sup^rieure  est^la  plus  kmgQA  ei 
h  jj^ua  fovte :  elle  eat  un  peu  plus  floignfe  de  la  deaxieme  que  cdle-ei  de  la  troisi^e. 

L'angle  inf^rieur  est  saillant  et  gacni  de  adiea  oonrtes  et  mbustes ;  lea  plus  longues 
aont  sitiu's  a  I'cxtn^miti^^ 

Les  Mdchoirea  (fig.  5)  pr^seaient  une  forte  dent  suptTieure,  suivie  de  nombrcuses 
dents,  foiBUUit  use  dkaine  de  xm^te  de  plus  en  pins  couxtes  et  fsibles.  Entte  od)es-oi 
s'en  trauTent  d'auties  fines  et  non  rigides.  H  n'exiate  pas  d'encoche  sur  le  bord  libra, 
qui  est  d'abord  Ic^g^rement  concave  dans  sa  moitic  supc'trieui'e,  mis  k'grrement  eouvcxe 
dans  sa  moitie  i  nfori(nu«.  Le  bord  supdrieur  des  pieces  porte  des  soies  longues  et  flexibles. 
Aucuue  u'est  barbcice. 

24* 
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Enfin  les  Pfilpes  Ac  la  lt>vrc  infrriciiro  (fig.  6)  sont  les  pii-ces  Ics  plus  lnr'j;ps  de 
Tappareil  masticateur.  Leur  bonl  libro  prcscnto  une  liSgcre  encocbe  eu  son  milieu  et 
oBtl»  emoodie  d^terminie  ftind  la  fomuition  d'une  wiUie  attp^neiue  et  d'uoe  iiUiSrieiim!, 
portant  cluciiii«  nne  touffe  de  Mue^  iMxIieMes  Swm  Afon  jdeatiquo  k  edle  des  aaae» 
Ses  palpes  dc  la  U-vre  supc^ricurc.  Sur  Ic  bord  supdricur,  il  existo  muii  des  aoiesbeauttOiap 
plus  longues,  plus  fines,  et  (5galement  irrcgulii-res  et  barbeloca. 

Cirrhea. — Let.  cirrhcs  sont,  en  gcueral,  asscz  longs  et  robustes. 

1"  poire ;  Sames  in<5galc8, 1'aiitdrietm  avec  12  Articles ;  c'est  le  4<  k  partir  de  la  baae 
qui  attemt  le  maximiiTn  de  largeor.  lis  sont  gamis  de  soies  nooibTeasea  et  aasei  cemtes 

jsur  toute  la  surface  interne  et  sur  les  bords  aatdfieur  et  postdrieur. 

I,fi  ranie  post«'rieur«3  porte  16  articles,  et  la  rofjion  moyenne,  qui  est  la  plus  large,  a  une 
largeur  ^gale,  environ,  a  la  moiii6  de  celle  du  l;"  article  de  la  1"  rame.  Les  soies  sont 
dispose  de  la  m6nie  ix^tm. 

La  8^  paire estldg^remcntaepartede la  1".  tiesrames  sont lipea pres  ^gale^  oependant 
la  post6rieure  dt'pusse  I'anterienze  des  1  dernim  actielea  exti&nement  courts.  La  rame 
ant^,rieurp  porte  31  articles. 

Los  3%  4'  et  5'  paircs  de  cirrhcs  sont  semblablcs  k  la  2". 

Quant  &  la  6*  paire:  la  tamepostSrieurc,  qui  possede  48  arti^s  et  a  60  nun.  de  long*, 
d^sae  Taot^rieuie  des  deux  dnmers.  Lea  atdee  qui  lea  garniaaent  aat^rieurement  aont 

longues,  robustcs  et  tcrminees  en  pointc  trcs  fine  a\  rextrcnaitfi ;  elles  sont  dispos6es  en  4 
doubles  rang6es  vers  los  nrtlcloR  tpnninaux.  Foat^rieuiementy  ik  la  limite  des  articles, 
se  irouvent  group^s  5  ou  6  soics  courtes. 

Jjppendieea  ettudma.  —  Form^  ehacun  de  4  artidea,  dont  le  basilaire  ^gale  en 
longueur  les  8  antres.  Lea  aitidee  vont  en  a'Aaiq^iaaaiEt  vers  restr^mit^  lUne^ 
de  aorte  que  le  dernier  est  le  plus  large  et  sa  partic  distalc  (st,  olle*m6mc,  plus  large 
■que  sa  bjiso.  do  plus  die  est  nrttoment  tmnqiK^c  (fii,'.  8").  A  la  limite  de«!  articles,  du 
odtc  interne  et  du  c6te  extomc,  sc  trouvcnt  des  groupes  de  soies  dont  les  plus  longues 
aont  cellea  de  I'article  terminal,  et  leur  longueur  ne  d^passe  pas  odle  de  oet  article 
Itti-mifeme. 

P^fnis.— B^vd  et  rccourbe  a  sa  base,  il  Mate  2i  peu  prea  i^lindrique  anr  la  moiti^  de 

iai  lon»npur.  A  partir  de  la,  il  s'niTuncit  proorressiveracnt  pour  se  terminer  en  pointe 
fine,  mousse  et  ornee  d  un  petit  bouquet  de  soies,  soies  que  I'ou  retrouve  dissemindes  sur 
sa  moiti^  terminale,  irregulicrement  disposdea.  La  longueur  du  p^nis^  nprda  s<^our  dans 
raloo(d,  est  de  12^  mm. 

Sur  ks  dnq  6cbuntillons  que  j'ai  eus  k  ma  disposition,  il  m'a  imposnble  de 
decouvrir  la  moiiuh-e  traec  dc  intUt's  dits  complhiunitairea. 

Cette  sujMjrbc  csptice,  resemble  un  peu  (<xt/;ricurcmeut  etseulement  en  ce  qui  coueerue 
le  capitulum  h.  So.  tq$umulifenm,'Weitaert  mab  ellea des  affinites  bieu  plus  gnuides avec 
8e,  regiumt  Hoek,  et  Sc,  Darwrnii,  Hoek,  oepmdant  les  seub  caraeteres  des  ^daquea 
capitulairea  et  des  tokillea  pAlonculniiLS  suinsent  a  les  dificreneier  ncttcment — ainai  que 
j'ai  pu  men  reridre  compte  par  rf'tudc  di  s  ('cliantillons  memes  dtt  'ChaUcnger.' 

iMcalUe. — C6tes  de  Cuba,  pur  cinq  ceuts  brasses  de  fond.    Britisli  Museum. 
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PcECILASilA  CARINATUJt,  iloi  k.* 

J'ai  dit,  au  di'ljut  dc  ce  travail,  que  j'ai  rencontn'  sur  !<-  ix-doiiculf  dc  run  dcs  <'clmu- 
tillons  de  Scalpelium  f/if/iijifrfm,  A.  Gruvel.  un  Pirciliismn  j'ai  rccouiiu  ctrt?  P.  (•tu-liai- 
imi,  Hoek.  Ccci  m'a  aiueue  a  laire  uuu  utudts  complete  dtj  cetto  espccc  quo  je  vais 
rapporter  id,  afin  de  oompl^tec  quelques  points  laisa^  ua  peu  dans  rombre  par  Hodc. 

ajoateiai  qaelques  desaius,  car  il  me  pandt  u^essaire  de  repn'seuter  Paspect  des 
animniix  quf  I'on  t^tudio  arcc  une  scrupuleuse  exactitude.  Les  dt  ---cri|)tions,  aussi  bion 
faitt^  soient-elleii,  j)rrsoutcnt  toujours  une  elasticitc  d'iiittM-pn  tation  ([ue  u'nIiVc  pas  le 
dcs»in ;  I'cxactitude  dcs  uues  et  de  I'autro  constitueiiL  duuc  uuu  cuudiiiou  uccesisaire  et 
indiBpeiualilB  pour  pennettve  aox  daasiflcatents,  rnfime  les  plua  warupuleuz,  qui  Tiament 
cnsuite^  de  gommettie  des  eireiin  invdontaifeB  ei  de  les  exposer  k  noaunjer  des  espeees 
une  secondc  fois. 

DiaffiHmfi.— Cinq  ydaqiics  capituiairt's.  ('ari  iic  cQiisidcmldi  iiu'nt  I'iargie  ii  sa  partic 
iofdrieure  et  terminee  un  disquu  ploin  sans  tuuruhe  Uuturcaciee.  Dcats  umbouales 
dn  scntum  tr«s  pea  fortes ;  bord  careno-teqpal  du  scutum  ^chancf6  vers  son  tien  infiSriear 
pour  Teoeroir  les  parties  laterales  dii  disqae  de  la  carone.  Angle  inftSrieur  des  tecga 
tronqiu'  et  a  l)ord  carriuil  si'iisiblement  parallMp  au  bord  nccluscur.  r^oncule  0OUrt» 
atteignaiit  sealcmcnt  le  5  dela  longueur  du  capituluin,  sans  ornemeuts  nets. 

Mandibules  nou  semblablcs,  tix}iii  dunts  i\  gauche  et  quatre  u  droite.  Appendices 
candaux  xmlarticttlite  et  de  longueur  ^galant  ^  peu  pres  le  ^  ou  le  i  de  la  longueur  du 
pedioelle  de  la  6"  paire  de  cirrhes. 

Dimensions  du  pins  grand  6ehantf1lon  dtudi^: — 

Longueur  du  eapitulum,  14  ram.;  largcur,     ram.;  maximum  d'epaisSBUT)  4  mm. 
Longueur  du  p^ncule»  2^^  mm. ;  largeur,  2  mm. 

MMiat.'-C^  de  Caba»  par  un  fond  de  600  brasses.    Golkotion  du  Britisli 

Museum. 

CaiiUtilmu. — Le  eapitulum  ^tant  environ  txois  fois  aussi  long  que  large,  il  en  r^sulte 
qu'il  promote  une  fbtine  ^lanode  bien  plus  acoeutufe  que  ne  le  repr^sente  le  deadn  de 
Hodi.  n  eomprim6  latdealemenJb  vers  sa  r^ion  supdrieore,  tandis  que  le  maxfanum 
d'^paissenr  se  trouve  vers  le  quart  inf^rieur  environ.   11  est  orn(-  de  cinq  plaques  d*un 

blanc-cr^mc,  nc  laissjint  cntre  olles  aucun  espaeo  libre.  EUes  sent  recouvertes  par 
une  tres  mince  cuticulu,  sans  Jiutits  urneiuenUj  que  quelques  iaru»  poils  irreguli«!rement 
dissemin^.  On  aper^-oit  smr  le^,  plaques  des  striatimis  tt6s  fines  mais  cependant 
nsttss. 

Terga. — Le»  terga  sont  rclativcraent  tres  peu  develoiq)^s ;  I'apex  est  termino  en  pointe, 
le  })()rd  antt'rieur  di-oit,  I'an^le  bnsal  tronque,  le  bord  adjacent  i\  la  cnrinc  etant  sensible- 
menl  paralli'lc  au  bord  occluseur,  mais  la  saillic  do  I'augle  inferieur  du  tergum  vers  le 
scutum  est  beauooup  mdns  maiqnte  que  ne  le  liguro  Hodc 

i8l0«rfa.— Tres  ddrdoppds  par  rapport  aux  autres  plaques,  mais  non  dirisds  en  denx. 
Us  sont  renfkSs  Ten  le  tiers  inferieur  et  surtont  dans  la  region  iinterieure.  Le  bord 
antMeur  on  occlusenr  est  fortement  saiUant  en  avant,  particnli^ment  rers  son  tiers 

•  HioBk,  Rtpoiiga  tht  aiTi|wdi»,  «t  'Clidki^,'  1883. 
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supdrieur,  mais  il  est  cependant,  a  pcu  pri-si  rdguli<'rement  courbc.  Le  Lord  tergal  est 
droit.  Le  bord  basjtl  trcs  dtroit,  h  pc«  pr«"'s  comme  le  liord  J>asal  dc  la  carene  qui  liii  ost 
Adjacent  et  qui  torme  aveo  le  premier  une  ligne  l^>rement  concave  iuferieuremeut, 
fiiloimiit  le  wmiiiei  dup^dcmoak  qui  wmble  aiwl^gerhneiitdAMUda  oapitailam  dua 
cette  pavtie  proximalft.  La  partieularit6  la  plus  mnwtdrtstiqne  c'est  que  le  bord  eutatl 
forme,  dans  son  tiers  iiilmear»  nne  ooikOftTit^  dettiiie  k  loger  les  bords  laMranx  du 
disquc  infdricur  de  la  car«''ne. 

Asscz  fr^uemmcnt,  on  remarque,  a  la  partie  infuro-iuteme  des  scuta,  ^  unc  petite 
diatanoe  in  bord  lia«aU  nse  lignc  onwnlaixe,  lunitent  RTao  oelui-d,  une  sos&kae  l%iNe> 
meat  concave,  un  pea  en  aaillie  et  portant  dea  cannelaxea  panll^  foimant  dea  dentioa* 
lations  ^  leur  contact  avec  le  bord  baaal.   fFig.  15.) 

A  I'umbo  de  cbaque  acutmn  se  trouTB  uoe  dent  interne  trea  peu  aecentude,  mak  nette, 
cependant. 

Safin  la  eoareidfd  dea  denx  plaques  acutaka  eat  identique. 

Otordne. — 1a  cartoe  eat  oowte.  Ban  apex  ddpaaae  de  peu  le  niveau  da  miliea  du  bocd 
dorsal  du  cnpitulum.  La  partie  supdrieuie  est  beaucoup  plus  elvoite  que  riuferieure,  mais 
le  minimum  de  largeur  se  trouvo  un  peu  auwlessus  du  disque  baaal.  Uarete  dorsale  est 
saillante. 

I«  oarhie  ae  dilate  inf^newem^t  pour  tonaee  deux  expanaioiw  aplatiea,  ikbord  Ubm 
•ifondi  et  allant,  ebacnne,  se  plaow  dans  une  oaTit6  oorrespondante  dea  acuta. 

Yu  du  cdt^  interne,  il  faut  sc  repre-^cntcr  ce  dfaque^  comme  unc  sortc  de  tmpteeiaoo^le, 
pli6  en  son  milieu  et  s6pari'  thi  icstc  do  In  car<>np  par  nn  hovd  h'ijt'nn-Qont  concave  et  on 
relief  (fig.  14).  Dans  ses  regions  m^diane  et  lat^ralcs,  cettc  partie  du  disque  pit^eute 
line  suiface  rawembikyit  aaaai  k  on  trapse  iaoeele,  k  e6t^  ti  pcu  pris  porallelea  h  ceuz  du 
premier  et  entii&veinent  en  aaillie  sur  la  pfemitue  aurfaoe.  En  flonniiIieu,elle  aeproknge 
tnfSrieuiomont  on  une  pointe  mouaae.  Oette  points,  qui  n'est  paa  fignrfe  par  Hock, 
semble  cependant  normale. 

Exterieurement,  dc  chaque  c.6t6  de  I'aretc  dorsale,  les  lames  du  disque  pn>sentent 
paribiB  dea  cannelures  paralleles,  formant  sur  le  bovd  baaal  dea  dariaeulations.  La 
pvdaencedeceseannelnreaooacorde  avec  oelle  dea  niftmeaornments  des  seuta  (fig.  16). 

Pidoiicule. — ^Le  p£doiicule  nc  dopas^^o  pas  en  longueur  lo  {  de  celle  du  oqpltulam. 
II  ne  pr^sente  aucune  traco  d'aniuilatimi  rrgnlif're  ct  la  outicule  qui  le  recouvM  est 
simplemeut  om^  par  quclques  poiis  courts  et  irn'-guliers. 

BoutAe. — Le  Latre  porte,  sur  son  bord  libre,  quelqiies  dmfa  fsibleB  et  eonrtea. 

Les  Po^s  de  la  Hvre  tvg^Mture  aont  allong^  subconiquee,  avec  qudquea  aoiea 
longues  et  fines  aur  leur  boml  dorsal  et  d'autres  plus  couitea  et  plus  xaidcs  vers  leur 
oxtn'TTiit^  Hbre. 

Les  JI  audi  bill  en  sont  bicn  exactemcnt  colles  deciitcs  par  lloek,  c'e-st  a  dire  que  la 
mandibule  jrattc/(^  ne  presente  que<m»  dents,  la  troisieme  formant  dcuxpointcs  saillantcii 
entre  leaqnelks  s'en  trouvent  de  plua  petitea,  tandia  que  la  droUe  porte  qtuUre  denta,  la 
quatrieme  etant  ^galemoit  bilobde,  avec  des  poinlos  iutcrmrdiaires  muins  aooentoi^es* 
Ce  ne  aerait  done  pas  ]k  une  anomalie,  comme  Hoek  ^tait  en  droit  de  le  auppoeer. 
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mais  bieu  uue  utropiiie  acquiije  dctiiutivcment.    Quaiit  i\  ce  4|ui  ooucerne  Ics  Mdchoires, 
jo  n'ai  rieB    ajouter  ni  h  modifier  a  la  descriptioa  de  Hoek. 
Enfin  leg  de  fo  Hvre  U^Mewe  aont  a|dAtii»  k  bords  aiit^nMttp^rieim  anondis 

et  portant  dc  longues  soies  grcles  et  flexibles. 

CirrhcH. — B  iine  fa^on  gtm'ralf,  les  cirrliLs  sont  courls  et,  cependant,  restent  grcles. 
La  pr<Muiere  puire  est  »ituue  la  base  du  imimelou  buccal  ct  se  trouve  legeremeut  s6par^ 
de  la  deuxiemo. 

Vfoire.  Barnes  presque  egales;  I'ant^rieure  ])oss^  9  aartideB,  la  postfriemw  10. 
L'avtide  UMilaue  est  le  plus  d6velopi>^  cu  loagneiir  et  en  lai^ur.   Les  aoies  aont 

nombreuscs,  snrtout  mix  exti\'mit<53  et  du  c6te  intcrno.  fn  avant  et  en  arrir-m. 

2*'  pnire.  D.ins  la  majnriti'  des  cas,  les  mnies  sont  semblables  h  droite  et  u  gauche, 
Icui  longueur  cgaiaut  a  peu  prl-s  deux  fois  cello  de  la  rame  post<5rieure  de  la  1" 
paire.  Cettes  du  mSme  o6td  sont  senaiblement  ^galea  »vec  16  et  17  on  18  artidea 
allong^.    Mais  dans  queilques  caa,  il  ae  piroduit  du  o6ti4  gauohe  uue  atrophie 

giiiguH<''re  qui  portc  sur  la  ramt*  postprirnrr. 

Taudi.H,  en  rtfet,  quo  la  raiur  aiitrricurc  est  iiormalo,  la  post^cure  est  tres  gr^eetplos 
COUrte  mdme  que  ouUes  de  la  premit  ic  paire  de  cirrhes. 

Lea  auteea  paivea  de  curhea  abnt  a  i)eu  prte  identiquea  la  deuxi&mo  jiaire  nonnale^ 
avBo  de  16  &  18  Kriadea. 

Appp»rliccf<  cnndan.r. — lis  sont  cyllndrlqiu  s,  imiartlcul(^  et  terminus  par  un  bouquet 
dit  soies  courtes.  Leur  longueur  attoiut  environ  le  ^  ou  le  |  de  celle  da  p^diodle  de  la 
0'  paire  de  cirrhe«. 

P^njs. — ^Le  p&iia  eat  long  et  gvtte;  aon  eactn&nitd  atteint  oelle  dea  einhea  de  la 
0*pave  apirts  aqourdaua  TalcooL   H  ne  pr^nte  aucune  trace  d'aimulataon  piopn^ 

meat  dite  et  la  cuticule  qui  le  rrroavre  est  siiiipk'nicnt  onice  de  quelques  poiht 
dissemincs  sur  sjv  peripln^rie  et  se  reiiaissaiit  u  son  extn'iiiiti'  on  une  touffe  assf^z  riTiVle. 

Distribution  t/eograjMque. — PemlauL  la  campaguc  du  'Uhallengei"'  nous  dil  iioek, 
oette  eapdoB  a  dt6  tcouTife  deux  lois.  La  piemiere  foia,  ee  fat  un  tout  petit  ^ehaatillon, 
par  une  profondeur  de  800  braaaea  ft  Colulna  Xaland  (West  Indiea) }  la  aeeoode  foia,  k 
I'ile  de  I'Ascension  (Ocean  Atlantique),  par  4.20  brasses  de  fond,  cinq  echantillons  forent 
rocoU/xj  fix^s  sur  de  coraux.  L'echantillon  trouv6  sur  les  [>6doucules  de  Senfpellitm 
giganteum  \ient  des  o6tes  de  Cuba.  Eufin  il  cxiste  au  British  Museum  quelques  beaux 
exemplairea  de  oette  mfime  eap^. 

Je  dcsirerais,  on  tcrminanf  cette  courto  etwle,  dire  un  mot  do  la  collection  du  'Chal- 
lenger' que  j'ai  pu  examiner  tout  a  loisir  pendant  raon  sejour  au  British  Museum  aux 
vaoaueea  deniierea. 

Avant  d'aranoer  plua  loin  daaoa  la  longoe  ^tude  du  gjtoupe  dea  GirrhipMea  que 

j'ai  enti>rprise  et  que  je  voudrais  tAclior  dt^  ineiier  a  hien,  j'ai  pensc  qu'un  pelerinage  au 
lieu  meme  oii  I'lllustre  Darwin  lit  les  brillautes  ct  ])aticnus  n^chorches  qui  lamenorent 
u  ecrire  ses  beaux  volumes  de  la  '  Monographic  des  Cirrhipedes,'  s'imposait  tout  d'abord. 
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Je  teiiais  a  voir  dc  pn-s  sa  collectiou  conscrvi'-e  an  Biitkli  Mu&eum,  ainsi  quo  ocllc  de 
Hoek  proTenant  des  campagnes  du  '  Challenger.' 

Je  peDHiis,  avee  nisoD,  que  id  bien  d«s  fok  ft  I'aide  d'ane  deaoriptum  et  de  desaiiw. 
on  pent  arriver  ii  se  faixe  une  idee  nette  d'une  eapioe^  il  ae  preaeatdit  des  cna,  poor  des 

esptVps  irvs  voisincs,  par  oxnuplc,  ou  la  romparaison  Acs  types  mcmcs  s'imposc  ct 
commc  CCS  tT])es  nc  soiteut  pas,  gt'ticralemeat,  des  eoilectiotis  qui  ont  I'lioaueur  d©  le» 
posseder,  une  visile  au  British  Museum  devuaait  indispensable. 

Cette  viait^  je  Tai  ^te  et  je  poia  affirmer,  que  grftoe  k  la  liaute  bienrdlUmoe  de 
M.  le  FMtfeaaeur  Bay  Lankester,  Dircctcur,  ainsi  qu'ft  ramabilitt'  de  tous  les  Professeurs 
et  Assistants  avec  Iraqncls  j'ai  cu  dos  rolatioiis,  cn  pnrti'ciilicr  avt'c  M.  ,T.  BcU,  que  j'ai 
(IfTfingt-  hion  des  fois  de  son  travail,  j<'  n'ai  pas  perdu  mon  temps.  Tout  a  et^  mis  do 
hi  iagou  la  plus  liberale  a  ma  di«position,  et  je  ne  saui-ais  trop  lea  eu  remercier  icL 

J'ai pn  me  Tendn  compte  que  jetds dma le  vnd  ea  penaant  qu'il  fiiHait  «olr  lea 
^hantillons  eux^mdmes,  avant  de  pouvmr  decider  en  coiiiiiBiianiiloe  de  CMiae. 

Memc  quaiul  rauteiir_/r'/7  fvi-rnrnir  ses  dossins,,  il  pout  commcttro  des  orrenrs,  s'il  nc 
les  cyniniet  pas  lui-meme,  elles  provieiiiient  du  graveur  ou  merne  du  tirade.  Voilii  pour- 
quoi  probablemcut,  certains  t  jpcs  de  iioek  sent  lo  plus  gcncralement  assez  difficilement 
nNNnmaissablea  d  You  s'en  xapporte  aux  dessinB  qn'd  en  a  donn^  Oomme  on  ne  pent 
pas  tonjoiin  eotr  lea  types,  ^  que  les  deaeriptkma  aont  paifoia  nn  peu  dlastiquea,  mdme 
les  mieux  faites,  il  en  resulte  (]ue  I'oiL  peat  dans  068  oaa  nouuner  deux  fda  une  espioe, 
avcc  la  mpillrurc  foi  du  mondc. 

i'Ai.  cc  qui  concerae  le  genre  Scal^llum,  beaucoup  d'c^peccs,  particuliercmont  oelies  ^ 
plaques  imparftiteoient  oaloifl^  ne  montient  pas,  dana  les  figures,  la  limlte  netto  des 
plaquea  oependant  trte  TisiblB  anr  les  echttitillens. 

Cela  n'cst  uuUement  nne  orif  i<[ue,  niais  une  simple  constatation.  Ce  sont  1ft  anrtout 
des  defauts  d'Mition,  mais  il  n  eii  est  pas  moins  vrai  que  ocia  peut  avoir  des  consequences 
a^scz  serieuses  et,  toutcs  les  fois  que  j'en  aurai  Toocasion,  je  tacherai  de  rectiiier  oes 
points  obacun  dea  deaainat  ea  me  oontnignant,  pour  tftre  plus  exact,  ft  deaaiaer  nun* 
mfime  ft  la  obambie  claifo  quand  oela  sera  poasiUe  cm  d'aprea  dea  doenmaits  photo^ 
giapbiqucs,  dans  les  autres  cas. 

Je  crnis  m^me  que,  toutes  les  fois  (]ne  la  dimension  des  ^chantillons  le  permet,  il  ent 
boa  de  remplaccr  le  dossin  entieremcnt  par  la  photc^raphie,  comrae  je  I'avais,  par 
excmple,  pour  la  figure  1,  repr^ntant  un  groupe  de  Soalpeiimi  fjiganteim,  niais  des 
diffioult^s  d'ez^ficms  m'ont  oblige  ft  remplacer  la  pbotograpbie  par  de  simples  deaaiaa. 
Ce  sont  lu,  m;ilheureusement,  des  diffieultes  qui  se  presentcnt  souvent  dans  I'exdcutions 
des  jilfknelies  e(  contre  lesquelles  la  meilleure  volonte  dc-  uuteurs  est  impni^isante  !  \ 
C  est  l  i  nil  lait  evident,  uiais  infiniment  regrettable,  mcme  en  sc  pla^t  au  point  dc  vue  \ 
exclusivenjont  scicutitiquc  I  i 
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EXPLICATION  DB  LA  PIiANCflB  17. 

Itan urn dMnin cat M&ito [in nMtoo^Mlt d'«pi4*  to pM^cftpliiaB,  atit 4  J» «lum1w*  tliin.] 

Fiy.   1.  Scalpkllvm  gioantbum  dans  diSerentc*  po»itiona. 

St  Lc  nii'mf,  aprt's  ijii'iuir  partie  tie  In  chitiiio  ^upL'rfieielle  a  ft6  enlevt-e  poar  r  vmr  la  forme 

dcs  plaques  capituJaires.    Le  pedoncuic  est  sinaplemcut  represcntt-  par  son  cunioiir.    /,  b;r- 
giini;  te,  Moton;  ««,  ««rtae;  eaJg.,  pliqae  cai^Bo-litfinile;  rJa,  plsque  roatr»-l»(inlp ; 
plaque  lut«imlR  MU|icrietiru  ;  i.ta^  plaque  iafatFlat^nle ;  pMoneulc. 
8.  Pftlpe  de  la  l^vra  niiMiricun:  (gauche). 

4.  Mandibtile  gavelie. 

5.  M&choire  droite. 

0.  Palpe  lie  ]u  U-vrc  iiifi'rifiire  'droite] . 

7.  Maiuclon  buccal  vu  de  profii.    lab,  labre  ;  p.iab,  paipe  de  la  Ifevre  suiM^neurc  ;  md,  rnandibult- ; 

ma,  mkehoin. 

8.  Maineloii  buccal  vu  (uir  ]»  ptrtw  MipArieoi«  (mdiwa  letuw]. 
si.  Appendioe  caudal  droit. 

9.  FacttaaMA  carinahth,  Hoek,  vu  de  prufti,  deniH  iJkcilflMlrp  dWrw. 

10.  Le  m6me,  vu  par  la  face  dorsale. 

11.  Maudibules,  (a)  gauche,  (b)  dnute. 

12.  M&tihoire  gauche. 

18.  Vuo  de  la  partte  inf6r(«iit^rieure  de  PafcUtuma  eariimtmm. 

II.  Vue  inftVro-inteme  dc  la  carfcne. 

is.  Scutum  gauch^  vue  inf ^ro-ioterue ;  dt,  deut  umbouale  iutcruc 

10.  Carfene,  ne  int^RHextdriettie  mootraBt  lea  caimeltticB  dea  parties  latiiales  du  di«i«c. 

17.  Oellnlei  pigmentaiiiea  de  rApitheliuni  de  Scg^ftrntmrn, 
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VI.  On  the  Ajfinitiea  of  iEliu-opus  melanoleucus,  A.  Milne-Edwards.  By  E.  Eai 
LunnTBR,  M,A.^  LLJ).,  F,E,S.,  F.L,S.,  Director  qf  the  Natural  Miator^ 
DtfortmeitU  qftie  JBrUia  Mmmm. 


!MX  years  ago  my  friend  the  late  Professor  Alphonse  Milne-Edwards,  Director  of  the 
Jardin  des  Plantcs  and  Museum  of  Natural  History  in  Paris.  Icintlly  pn^sented  to  the 
Oxford  University  Museum  a  cast  of  the  skull  of  the  remarkable  bear-like  animal 
biouglit  h(im«  fipom  Tibet  by  P&re  Dttvid,  and  uamed  by  him  Urmt  m&Uiaoletitaia. 
M.  Hilne-Edwwrds  in  1875  published  a  description  of  tibis  animal  and  veiT^listiacUy  stoted 
tlie  conclusion  that  it  must  occupy  a  positiou  intermediate  between  the  Bears  ( Urtitue) 
and  the  Panda  (/Ehtrm).  lie  formed  for  it  the  genus  jEluropua*.  But  siibse- 
quently  the  late  Sir  W.  Flower  and  Mr.  Lydekker  in  their  book,  '  Mammals,  Living  and 
Extinct,*  1891,  whilst  dividing  the  section  Aictoidea  of  the  Camtvom  intothvee  fimiilies, 

*  Milne-Edwards '  wrote  lu  follows :— "  L'ensemble  de  faiU  qae  j«  vieiit  de  \fw»9t  en  ravne,  prouve  que  I'AUurope 
M  |M«^4ti«  n|ipa«W  i  ftnem  daa  l^rp**  gfoanquw  fi4fiUtimmmx  •tmnaa.   U  appiiitieBt  indiibitebletteiit  k  k 


MUDMZ  :  m»U  il  tieot  enc«r«  plaa  peat-«tre  de*  FuuIm,  et  il  pro«eiite  un  singuliur  miUan^  de  caractvr«a  ost«ol»- 
giqtM.  Ainci,  fu  1*  mod*  d'lrliealBtiaa  ila  b  nUboin  inftSrMure,  VtuMm*  d<valo|i|MmMt  Am  amdM  sy^niia- 
tiqiirs,  il  rcsNrmWo  jiit  I'V!iii<  lu^i  rohuKton,  et  qa(>l<|ues  nahira^ist^ If  <  'mpnrent  i  I'lfytne  ;  main  la  conformt^ 
Uoii  de  8M  deaU  michelieres  indi(|U«  que  c'wt  «n  r«tUile  an  auimal  moins  caroivore  que  at  le  WDt  Iw  Oun  . . .  • 
Par  la  diipwiUon  de  la  ooafoaiM,  la  penidtiiiDe  nolaiiv  a  beaacoap  d*au]ogio  «*w  Iw  molnna  it  diTera  Pachydemca 
foasiles,  not&mment  dM  Chveropotamiu  parinfisu  ....  Neaumoine  u'eat  entrv  ]es  Ours  ci  leu  Panda*  que  I'Ailurope 
d«tt  prendre  place  dan*  noe  elaaailicatiMU  methodjques,  et  la  dinnon  qui  le  ranferme  n«  parait  avoir  uoe  valenr 
soologii|ue  pine  eonrideraUe  qve  e»lla  da  la  plnpait  dea  gaum  dent  ae  eompoee  Teidi*  de«  GanMiman.*' 

From  thin  it  appeam  that  Professor  MUuc-Kdwarda  regarded  Ailurop\u  a»  intvriiiediate  bolwet-D  the  Bears  aud  the 
Panda,  and  tberafore  probably  the  repnaentatiTe  of  a  diatinct  &mil;,  altboogb  tbia  ia  not  definitely  atatcd.  Hie 
BMntien  of  tile  Vnipiilate  MMnUanoee  of  the  miliar  teeA  ie  eigniAoaat,  aeeinf  fbat  tiA  ii  •  laallBii  vUck  IwB  been 
oftpQ  noticed  us  characteristic  of  thn.se  of  ^Elunu.  It  may  be  added  that  the  leaeBUnne  of  tlw  loww  jaw  aif 
yftlanyna  to  that  of  ^hmu  ia  apedaUj  noticed  by  PioCeaaor  Milne-Edwarda. 

Writing  at  a  later  date,  the  ht«  Sr  W.  H.  Fkver*,  who  myenied  JBhrm  aa  the  repfeaeDtative  of  a  {amily 
connecting  the  Procyonidie  with  the  Uroid^,  aaaigned  jEluropiu  to  the  last-oamed  famil}',  from  the  other  member*  of 
which  it  dUfan  by  the  ahaeneo  of  aa  aliaphenoid  canal*.    Xho  getwe  i*  deaeribMl  aa  "  aa  inteteating  annectant 


'  Reeherehea  Hiat.  Nat.  IfanuB.  p.  335  (lH(>8-75). 

'  Article  "  Mammiilia,"  EiteydojKniia  tritannita,  t>th  cd.  »ol.  xv.  p.  441  (1883). 

'  Un  t^v  pageeitad  above, in  the  8(h  line  from  thebottomof  thefliBtoolniiui,theword'*  An  "ahonld  beenhatilvted 


(Plates  18-20.) 
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viz.  Ui^td»^,  ProcyonidsB,  and  MustelidiB,  plaoed  ^urapus  in  the  Unide  and  ^urm 

in  the  Procyonidae. 

Ifjr  obaerfAtbDS  on  the  OMt  of  the  skull  which  iraa  in  mj  charge  at  Oxford  led  me  to 
the  oondMiatt  that  too  mueh  wd$hi  had  berat  aaaigned  hj  Flower  and  LydeUcer  to  the 
pteaenoe  in  JEluropit^  of  the  third  lower  molar,  which  is  lost  in  Mlunu  and  Frocf^ 
whilst  retained  in  thp  Bears.  The  form  of  the  teeth,  especially  of  the  upper  fourth  pre- 
molar (so-called  "  carnassial ")  and  of  the  true  molars,  resembled  tliat  of  the  »ame  teeth 
in  JRvru*  and  JVecyon  rather  than  that  of  the  same  teeth  in  XInm.  The  teeth  iu  qucs- 
tion  are  unlike  those  of  anj  other  living;  Camtvoie,  lecalling  thoae  of  some  of  the  extinct 
Ungulata  iu  hreadth,  squareness,  and  tuherculation.  The  ^'enerul  form  of  my  cast  of  the 
skill!  of  .^'i''/ro/)M*  differed  greatly  from  that  of  any  Bear.  Iu  all  Bears  the  skull  is  much 
longer  and  narrower  both  iu  its  facial  and  cranial  regions  than  is  the  skull  of  uSluropu$. 
Bimilarly  the  lower  jaw  differed  greatly  in  ahape  from  that  of  the  Bean.  On  the  other 
hand*  tlM  relative  shortness  and  hreadth  of  the  skull  of  uStoroptts  are  closely  repeated  in 
JRlttrtis;  whilst  the  shape  of  the  lower  jaw  in  the  two  forms  I  found  tO  he  singularly 
coincident,  not  only  as  to  outline  and  curvature  o£  the  jaw  and  OOronoid  prooess,  but 
especially  in  regard  to  the  form  of  the  condyles. 

When  I  entered  upon  mj  duties  at  the  Natural  History  Museum  in  Lcmdoo,  in  1898, 
I  looked  up  the  material  relating  to  .Slttroptu  in  the  Collection,  and  was  muoh  j^teased  to 
find  that,  in  addition  to  a  fine  skull  and  mounted  skin,  the  Museum  possessed  certain 
of  the  liinb-boncs  and  incomplete  feet  of  ^EluropuM,  ohtained  in  1800. 

On  comparing  these  bones — via.,  Humerus,  Radius  and  Ulna,  Carpus  and  Metacarpus, 
Femur,  Tibia,  FibulA,  Tarsus  and  Metatarsus— with  those  of  l7»<im(«.J?Ittriw,  and  iVoeyoit, 
I  found  that  my  prerious  im|Hression  was  abundantly  c<mfinned,  and  that  in  rery  import 
tant  and  distinctive  points  /Ehiropus  agrees  with  jSlttrut  and  Proqnw  (more  cihnely 
with  the  former)  and  diflers  widely  from  Urmt^. 

I  found  a  strongly  marked  eute^icondylar  rid^e  and  /orui)WH  in  the  humerus  of 
j£luropu«  (PL  20.  figs.  1, 1  a).  This  does  not  exist  in  the  Ursidi^  but  occurs  in  ^lunu 
and  IVmyoft  (PI.  80.  figs.  2,  2  «» 8). 

Kven  more  remarkable  than  this  were  the  enormous  accessory  or  extra-carpal  bones 
of  the  carpu-s.  The  ulnar  or  postaxial  oxtra-enrpal  (tlic  pisiform  of  man)  is  of  very 
large  size — larser  tlmn  in  any  Arctoid — and  springs  obliquely  backwards  and  outwards 
(ri.  20.  fig.  h,  pi.).  But  the  reaQy  exUaordinaiy  bone  is  the  preaxlal  eztnucarp^  or 
"  prsepoUex**  of  some  lAiiters,  which  is  artieulated  to  the  soapho-lunar  and  to  thepreaxial 
metacarpal,  and  has  the  sixe  and  position  of  a  sixth  metacarpal  bone  (PL  90.  fig.  8,  r a). 


form,  connecling  the  true  BcArn  with  .F.hifn  mil  with  p  voral  txtini-t  gcaera.    Duntitioii  i.  J,  c.  \,  p.  J.  m.  J  ;  totnl 
iQ,  Pnmolan  io«rewing  in  liw  Ixom  iint  to  last,  aod  t  wo^nwied  except  the  tint.   Firat  unwr  ai«l»r  with  qiudrmiie 
•romi,  broader  thsn  long.  Seoond  lugvr  than  itte  Aral.   Oraniam  wfth  aygomatie  aretiai  and  aagittal  ereat  imtDenaeljr 
develuii«d,  and  oAcending  rumus  of  muadibk-  ri>ry  IukIi,  giving  jsrcntcr  Bpacea  for  attacfamentti  of  temjioral  munclethan 
io  any  other  azisting  member  of  the  order.    Uuny  puluto  uut  exteodtng  behind  the  la«t  mokr  tooth  ......  fact 

beaMike,  bat  aolea  noora  bairy,  and  fierhapa  laai  oomplctely  plantigrade.  Fur  long  and  (biok.  Toil  farjr  abort.  One 

extremely  rare  Bp«ciu.<i,  ^li.  twlmeUuevB  . .  It  ia  «f  tha  aiaa  of  a  aotall  bnnra  boor,  of  •  wbita  c«lo«r,  vilh  «an, 

apota  (vand  the  ej^ei,  and  limbs  black." 
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This  bone  has  no  parallel  for  size  iintl  shape  in  tint  Camivora.  A  radial  extra-carpal  of 
liii  i^i-  size  lias  been  describetl  in  some  liodentia  and  Insectivora,  huf  iti  the  Carnivora  m 
hitlicrto  described  it  is  always  smail,  and  espeoialljr  small  in  the  larjjer  forms  (see 
Bardeleben,  Proc.  Zool.  Soc.  1889,  p.  259). 

When  ire  compare  the  carpus  of  ^wropu9  with  that  of  the  "Bean,  wb  find  that  there 
ia  omly  a  Teryminote  bone  in  Ursun  corresponding  to  the  l»rir<-  mdM  extra-carpal  of 
jEluroput.  In  Mfnrus,  on  tlie  other  bnnd,  a  radial  oxtra-wupal  of  rehitivi>ly  larije  siw 
— but  not  so  large  proportionately  as  that  of  ^Eluropm — is  present,  in  l^rocyou  the 
radial  extra*carpal  appears  not  to  be  developed  or  to  be  minute 

In  regard  to  tliis  bone,  then,  ^jwropiw  differs  markedly  from  Jhtm  and  agrees,  thongfa 
not  dasdy,  with  ^ifnw.  Wc  are  not  acquainted,  with  the  mechanioal  requirements  in 
the  use  and  movements  of  the  fore-foot  which  its  presence  subserves. 

A  close  comparison  of  tin;  ixjncs  of  the  forcnrm  of  jEluropua  with  the  coricspoudiiiL,' 
bones  of  Ursus,  ^lurm,  and  I'roci/on,  as  also  of  the  bones  of  the  thigh  and  leg  o£  the  sHiue 
genera,  confirms  in  many  minute  particnlarB  the  proposition  that  JRwrofm  difieFs  from 
ZTfSM,  and  agrees  with  .<£/ur?f«and  Procyon,  and,  moreover,  agrees  more  closely  with  the 
former  tlian  with  the  latter  of  llifse  two  {^oa  PI.  20.  figs.  5,  0,  7). 

The  comparison  of  tlie  femora  is  very  convincing  in  this  respect,  details  uf  tlie  form  and 
curvature  of  articular  face!>  and  of  liie  development  of  the  trochanters  showing  an  amount 
of  minute  coincidence  as  between  JBluroptu  and  JSlurua  which  can  only  be  interpreted 
as  the  indication  oF  dose  geoetic  affinity. 

Having  satisfied  myself  on  these  points,  I  requested  Mr.  I.ydi  kker,  who  had  not  pre- 
viou«;ly  examined  the  lirah-bones  of  ^Eluropus,  to  tro  over  tlie  spccitiiens  and  to  £^ivp  me 
the  result  of  liis  observations.  lie  entirely  accepted  my  cuuclusiuu  that  .Eiuropns  must 
he  removed  from  association  with  the  Bears,  and  associated  with  ^htnu  and  Pto^o». 
It  has  acoordii^ly  been  removed  to  that  position  in  the  eshibition  gallery  of  the 
Museum,  and  is  no  longer  to  be  spoken  of  as  "  the  Farti-coloured  Beer,'*  but  as  **  the 
Great  Panda." 

It  seems  to  me  that  ^Eiurapus  is  probably  an  earlier  form  ihaa  either  ^luru«  or 
Procyon,  and  it  would  not  be  surprising  were  affinitiea  between  it  and  extinct  forms 
discovered.  In  the  meanwhile,  division  of  the  Arctoidea  into  tliree  fiunilies,  the 
Ursids,  Procyonidee,  and  Mustelida^,  may  be  maintained,  with  the  assignment  of 
.ElurorpuH  to  the  Procyonidn?  alonu^side  of  ^Ehirm  and  Procyon. 

One  peculiarity  of  the  bones  of  ^Elnropm  should,  I  think,  be  placed  on  i-ecord.  1  rel'er 
to  their  great  specific  gravity.  Not  onlyare  the  bones  (such  as  the  lower  jaw  and  sIeuIU 
bones)  powerftilly  built  and  of  great  aetaal  Hiiekncas,  but  their  wdght  is  extraordinary. 
I  do  not  know  any  bones  of  terrestrial  Mammalia  of  similarly  high  s[>ecific  gravity. 

Mr.  Lydckker  >uis  kindly  drawn  up  for  me  a  minute  descriptive  account  of  the 
skull  and  limb-boncs  of  ^Eluropm  and  the  details  of  their  comparison  with  those  of  L  rstui, 
.Marua,  and  Frocj/on.  Thn  account  follows. 

Tlie  illustrations  of  the  skulls  and  limb-bones  given  in  the  Plates  have  been  prepared 
under  my  supervisimi  by  Mr.  Gronwald  at  the  Natural  History  Museam. 

86^ 
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Detailed  BneriptUm  of  the  SSMl  and  jAmb-bone$. 
Bg  B.  Ltx»xkkbb,  F.B.S. 

From  .Munu  (in  irbioh  the  fMrmuk  of  the  dieek-teelih  u  j».  f , «».  |,  and  the  total 

number  of  the  dentition  38)  ^Eluroput  differ*  markedly,  not  only  hf  the  absence  of  an 
alisphpnoid  cannl,  ])ut  likewise  by  the  presence  of  a  third  lower  true  raolnr  ;  in  tlie  latter 
respect  resembling  the  Ursidw,  and  more  especially  the  extinct  genus  Mj/wnarctua,  in 
which  the  upper  molars  have  ihort  ud  broad  crowns,  and  the  last  lover  molar  is  much 
leae  elongated  than  in  the  genns  Vnue,  being,  indeed,  eonsidenbljr  shorter  than  the  tooth 
in  tmot  of  it  The  oanoaasiais  of  Hyeenarctus  likewise  oome  much  closer  to  those  of 
^"Eluropm  tlmn  to  the  corresponding  teeth  of  Ursus  ;  the  upper  one  of  the  former  genus 
having  a  trilobed  blade,  owing  to  the  development  of  a  style  in  front  of  the  protocooe. 
Its  tubercular  portion  also  carries  a  small  hypocone,  which,  however,  is  coalesced  with 


Left  ippar  ewBMaisl  teeth  of  lUcoooa  (A),  Hipwlftyu  Long-Uiled  Puda  (B),  Great  Panda  (C),  Care-Bear  (D), 
and  Hyttmretut  (R>.    n,  protoeona ;  ft,  pameone;  «,  iietaeon«:  d.  bypocone ;  <,  anterior  etyla. 


the  protocone  (fig.  E).  In  .Ehiropus,  on  the  otlior  iiatul.  Ilir  npptT  carnassial  (which, 
contrary  to  the  statement  of  Sir  William  Tlower,  lias  an  inner  root)  has  a  large  and 
distinct  hypocone  situated  behind  the  protocone,  from  which  it  is  completely  separate ; 
this  being  a  cbatacter  it  possesses  in  common  with  ^wu»  and  the  American  ProeyonidsB, 
but  found  in  no  other  Carnivora.  In  the  Raccoon  and  its  American  relatives  the 
anterior  style  of  this  tooth  is,  however,  riinch  ri-iiuccd,  jind  as  tl)o  metacoue  is  also 
relatively  small,  the  blade,  although  still  trilobed,  is  mainly  forniwl  by  the  paracoue. 

The  lower  oarnassials  o£  JEluropm  and  jEluru*  are  likewise  constructed  on  the  same 
general  jrian,  being  remarkable  for  tiie  large  size  of  the  metaoonid  and  entoccmid.  In 
this  feature  fhry  arc  essentially  raccoon-like*,  the  main  ditriTeiicc  being  that  thf 
entoconid  is  double — distinctly  so  in  uElurut,  but  rather  less  clearly  in  ^Sluropm,   la  all 

*  ThcM  fcatarea  arc  ndl  sfinwn  in  the-  i<erie<>  of  mrtnrial  teeth  of  Camivorn  oxliibilvd  on  one  of  the  piDsiaof  the 
Lnrer  Mammal  Qalleij  of  iho  Natural  History  iiUMUio,  from  which  fig*.  A  tu     wcr«  Ukea. 
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tbree  forms  the  metaconid  is  placed  immediately  on  th«  inner  Md«  of  tlis  protoconid, 

instead  of  partly  behmd  it. 

We  have,  tberet'ore,  the  important  fact  that  ^lurm  and  ^Elurapm  resemble  the 
AmerieMi  Bro^onidie,  wok  tbweV  differ  fnnn  atl  other  CanuronK  in  Ito  presewse  of  two 
lobes*  or  cnspa,  on  tbe  imur  or  tmbereular  portion  of  the  upper  caroasaiaL    And  eince 

.^nurus  has  been  referred  by  Mr.  Blanford  to  flic  Procyonida?,  there  is  a  prima  faeie 
presumption  tlmt  .'FlHroptt»,  in  spite  of  its  retention  of  the  third  lower  molar,  is  likewise 
a  member  of  the  same  family. 

Tnniii^  tm  oonlirinatocj  eiddenoe  first  to  tlie  external  featares  of  the  anioutl,  it  may 
be  notaoed  tliat  the  lype  of  oolontion  is  essentially  nnlike  tliat  obtaining  in  the  Ursidtt, 
although  a  superficial  approximation  is  presented  hj  some  specimens  of  Ursua  pnunont*. 
On  tbe  other  haud,  if  tlie  coloration  of  .Wlnropm  be  compared  with  that  cA'  .  Elum/i,  there 
are  certain  similarities  iu  tbe  general  plan.  In  both,  for  example,  tbe  limbs  arc  black; 
and  tiie  hhek  ring  ronad  the  eye  of  the  former  o<aTe8po«ids  to  xh»  chestnut  streek  ranning 
thyongh  the  same  organ  in  the  latter.  Ihe  ftir,  too,  of  both  animals  is  lifcevise  voy 
similar  in  e haracti  r,  being  comparatively  sleek  «nd  smootb,  and  unlike  the  sbaggy  coat 
of  so  many  of  tlic  B.  ar  trilx*.  Of  more  importtnce  i«  the  form  and  expression  of  tlin  face, 
which  in  both  animals  is  short,  broad,  and  cat-like,  entirely  lackio{;  the  prolonged  snout 
cbaiaotvntic  of  the  Beavs.  The  ears,  too,  are  strikingly  alike  in  both  genera ;  and  tbe  tail, 
although  stiU  very  short,  is  longer  in  j&vroptu  than  in  any  Bear.  Tbe  poiats  in  which 
the  feet  of  tbe  former  differ  from  those  of  the  latter  are  referred  to  in  the  above  extract 
from  Sir  William  Flower's  description  of  the  genus. 

As  regards  the  features  iu  whioh  the  skull  of  ^luropus  resembles  that  of  ^Elnrm  and 
diifers  from  those  of  the  Bear^  mention  had  been  made  by  Professw  Milne^Bdwards,  and 
before  him  by  Professor  P.  Qervais,  of  some  of  the  most  important  of  these. 

Both  agree  in  their  rebtive  shortness,  wide  sygomatic  avcbes,  ooavex  ])rofile,  and 
curvature  of  the  inferior  margin  of  the  lower  jaw,  as  well  as  in  tlie  irreat  '  lev  itinii  tor- 
w  !ird  inclination,  and  hook-like  shai)e  of  the  coronoid  process  of  the  latter.  Tlit*  eiuiriuuuK 
development  of  the  sagittal  crest  in  yEluropm  causi-s  the  convexity  of  the  profile  to  be 
more  marked  than  in  ^urua.  The  JBluropm  skull  diifos  from  that  of  .^Sturtu  in  the 
absence  uf  postorliital  pn»cesses  to  the  frontab,  and  likewise  by  the  non-prolongntion  of 
the  palate  bebiml  tlic  last  molnr  In  the  pre«ence  of  snob  proresses  and  fhi'  juoloni^a- 
tion  of  the  palate,  ^Eltirtts  is  the  more  bear-like  of  the  two,  although  it  hm  no  post- 
orbital  process  on  the  zygoma.  On  the  other  hand,  ^uroput  approximates  to  the 
Baocoon  in  the  absence  of  postorbital  processes  on  the  frontals,  although  the  Baeooon 
retains  the  ome  on  the  zygoma.  Although  by  no  meuns  so  short  and  wide,  theskull  of  the 
Raccoon,  especially  in  its  [ji  ofiU',  i>.  imn-e  like  thoM-  of  .  Fliinis  and  ^Eluropus  than  is  a 
Benr's  skull  A  point  of  rescmtduncc  l)etwecn  .Fhtriqius  and  I'rxtis  is  to  be  found  in  the 
circumstance  that  the  maxillary  foramen  opens  on  the  side  of  tlie  ^kuiV  v^tdl  m  advance 
of  the  zygomatic  root,  whereas  in  JSlurut  aad  Proeytm  it  perforates  the  zygoma  itsdf. 
As  Professor  Milne- Edwards  has  pointed  (»ut  that  in  ^luroput  a  depressiua  in  the  hone 
indicates  the  position  of  the  alisphenr>id  <  .ui  .l,  the  absence  of  the  canal  itself  cannot  be  a 
feature  of  any  great  morphological  importance. 
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In  addition  to  the  great  pcculinrity  of  their  i,'i-norul  form,  to  ivhicli  ullusioii  has  hccn 
already  nmde,  the  jaws  of  both  yMuru-a  and  ^Eluropm  differ  fi'om  the  Ursine  mandible  by 
tlie  very  remarkable  conformation  of  the  condyle. 

In  the  condyle  of  Vrtua  the  aitiettlar  sorftoe  fonus  a  regular  temiejrlinder,  with  its 
inner  mar^  afiproxiniately  at  right  an  i^^h-K  to  the  long  axis.  On  the  other  hand,  in  the 
two  genera  under  special  consideration  the  nrticular  surface  is  like  a  riband  wound 
obliquely  on  n  cylinder  of  w  hich  the  ends  have  been  cut  otf  along  the  margins  of  the 
riband.  Consc«iucutly  the  inner  margin  of  tlie  articular  surface  forms  an  angle  of  about 
40^  with  the  azia  of  tlm  condyle.  No  marked  approxunation  to  this  very  peculiar  type  of 
condyle  is  exhibited  by  the  Raccoon.  In  ^lunu  the  mandibular  "  angle  "  is  fairly  well 
devel()p«  (I  and  nearly  continuouB  with  the  long  axis  of  the  jaw,  but  in  .^Eturoput  it  is 
vcryaoiall  and  intiected. 

As  regards  the  apjiendiculur  skeleton,  concerning  which  uu  description  lias  hitherto 
heen  published,  the  aoapula  in  the  ICuseam  ipecimea  of  ^JEInropat  behig  wanting, 
omnpariflOn  may  be  commenced  with  the  humerus  which  has  the  proximai  epiphysis  still 
separate  from  the  shaft,  thus  iiulicaf ini,'  thai  the  animal  was  not  fully  adult  at  the  time 
of  its  death.  Compared  witii  the  ajrrespondini:  bane  of  Ursiiri  (i'l,  20.  fi^.  \),  as 
well  as  with  that  of  tbe  extinct  Mi/tettu/'clua,  tlie  humerus  of  yEluropwt  (PI.  20.  tig.  1)  is 
broadly  di»tiiiguished  by  the  presence  of  an  entepioondyhir  foramen,  in  whidi  mpect  it 
TeaemUes  JNumt  and  the  American  Procyonida;.  But  this  is  by  no  means  the  only  point  of 
difference  from  the  one  type  and  approximation  to  the  other.  To  bet^in  with,  tlie  head 
of  the  liutneru*)  in  .Klnropns,  .Khirus,  and  Procyon  is  much  larLier  in  jjroportion  to  the 
rest  of  the  bone  than  is  tlie  case  in  Uraus.  Moreover,  in  the  two  genera  just  named  the 
immr  mairi^n  of  the  ddtnid  crest  forms  a  nearly  straight  line,  and  the  profile  of  the  front 
surface  of  the  hone  makes  a  slight  but  regular  curre. 

In  Ursus,  on  the  other  Land,  the  inner  margin  of  tin;  deltoid  crest  is  sinuous,  and  the 
profile  of  the  bone  at  tiie  itiierior  termination  of  that  crest  (which  forms  a  markwi 
rugosity)  is  angulatod.  In  these  respects  the  Proq/on  humerus  is  nearer  to  the  ^Elurus 
thim  to  the  ITnm  type.  Inferiorly  the  humeri  of  .^Hmroputt  ^lunu,  and  Proeytm  hare 
a  marked  general  resemblance,  especially  shown  by  the  flatness  and  expansion,  the  shal- 
lowness and  width  of  the  glenoid  fossa,  and  the  large  size  and  thinness  of  the  entepicondyle, 
which  is  most  expanded  in  ^Elui'opus.  In  Vrmt.^i  the  whole  extremity  is  much  Iosk 
expanded,  tlie  entepicondyle  much  more  thickened  trom  back  to  front,  and  the  glenoid 
fosw  much  deeper. 

As  regards  the  second  s^meot  of  the  arm,  the  most  striking  reatuie  in  both  u^ropns 

and  JEluru^  is  its  extreme  relative  shortness,  the  ulna  being  considerably  inferior  in 
length  to  the  humerus,  whereas  in  both  the  other  two  genera  it  is  longer,  .^s  regards 
form,  the  most  noticeable  feature  in  the  ulna  of  ^Eluropua  and  .Eluruu  is  the  much 
greater  devation  of  the  deeranon  aboTC  the  summit  of  tlie  greater  sigmoid  noteh  when 
compared  with  the  corre^nding  bone  of  Ur$u»,  Although  the  elevation  in  Ptwffon  is 
lew  than  hi  the  two  first-named  genera,  it  is  greater  than  in  the  third.  Tlie  radius  is, 
hoAvever,  perhaps  n  more  importimt  bone  in  respect  to  the  differences  separating  Ursn^ 
from  the  two  genera  specially  under  consideration.    In  the  former  (PI.  20.  fig.  7),  in 


Digitized  by  Google 


AFFINITIES  OP  ^UEOPUS  WELANOLEUCUS, 


169 


adrlltion  fo  its  superior  i-clafive  Ieii!>tb,  tliisTioneis  sppciiilly  (listlut,'uislic{l thp  compam- 
tive  oarrowness  of  the  distal  extremity  and  tlio  s1i;m-[i  jjoint  formod  by  the  preaxial 
malleolus.  In  yEluropm,  on  the  other  haad,  the  distal  extremity  of  the  radius  (PL  20. 
flg.  8)  ii  mndi  mora  expanded  above  the  ftriaeakr  sarlkee,  and  tbe  pnanal  malleolus 
does  not  deecettd  to  nearly  the  aamft  degree.  Consequently  the  profile  of  this  extremity  is 
(|uifi'  different  from  that  of  the  corresponding  bone  in  T^rsps ;  wliile  (ris  may  l)e  s^^en  from 
the.  figures)  there  are  equally  iiiiportiiiit  differenofs  in  ilio  contour  of  tlic  distal  articular 
surfaces  of  the  two  hones.  In  ail  tiie  alwve  respects  the  radius  of  j]iluru«  (PI.  20.  lig.  G) 
is  esuentialfy  similar  to  that  of  ^/im>^.  Although  difTmng  to  a  oonsiderabls  de|prae, 
the  radius  of  Procjfim  comes  nearer  to  the  type  of  the  two  latter  genera. 

Passing,'  on  to  the  manus  (PI.  20.  fig.  S  ),  the  most  noticeable  feature  in  Fhn-opns  is 
the  development  ol'avery  large  preaxial  extra-carpal  (r.«.)  iuaddition  to  the  ordniary  ulnar 
sesamoid,  or  pLsiform  The  former  is  wedged  in  between  the  scaphoid  process  of  the 

soapho-lnnar  and  the  fiiet  metacarpal,  so  as  to  artieulate  largely  with  both  bones.  A 
precisely  similar  armngement  obtains  in  JBlMnigf  although  the  radiul  extra-carpsl  is  of 
very  considerably  smaller  dimensions  in  that  genus.  On  the  otlier  band,  in  the  cnrpus  of 
Vrsus  tbe  radial  extra-car[)al  *  is  reduced  to  a  small  nodule  of  bono  articulating  exclu- 
sively with  the  scapho-lunar.  In  the  Raccoons,  if  such  a  preaxial  bone  is  developed  at 
sll,  it  must  likewise  be  veiy  minute.  The  huge  sise  of  this  bone  in  ^luroptu,  whieh 
simulates  a  sixth  metacarpal,  is  unique. 

Both  in  .'Fluropm  and  ^Ffnrita  the  metacarpals  are  relatively  short,  this  abbreviation 
being  carried  to  tiie  irreatest  extent  in  the  former.  In  regard  to  this  feature  Froci/on 
departs  further  from  the  type  of  the  two  genera  under  consideration  than  does  Vrms. 
FinaUy,  it  may  he  mentioned  that  the  teiuhial  piialanges  ol  ^urqpiis  (Fl.  20.  fig.  12) 
and  JRwnu  di^  from  one  another  only  in  pmnt  of  aiie^  but  are  quite  uniike  the  oorre- 
sponding  hones  of  both  Procyon  and  Ursits.  Their  most  striking  common  features  are 
their  shortness,  width,  and  thinness,  coupled  with  the  great  rebtire  development  of  the 
basal  protecting  sheath. 

The  femur  of  j&urupiM  (PI.  20.  fig.  0)  is  ofaamcterizpd  by  its  shortness  and  flatness,  a« 
well  aa  by  the  small  antero-poaterimr  extent  and  nearly  qrmmetrioal  form  of  the  trochlear 
surface  for  the  patella.  On  the  posterior  aspect  (fi^.  0  (t)  the  digital  fossa  is  very  deep, and 
the  area  between  the  bend  and  the  two  trochanters  remarkable  for  it^  width  and  flatness. 
Owing  to  this,  the  two  trochanters  arc  widely  separated  from  one  another.  Another 
feature  is  the  relatively  small  sise  of  the  lesser  tnxdianter,  wliieh  is  situated  on  the  pre* 
anal  border  of  the  shaft,  ao  as  to  be  largdy  visible  in  a  front  view.  Althoogh  its  shaft 
is  proportionally  longer  and  more  slender,  tlie  femur  of  ^-S'/j^r/w  presents  the  essential 
features  of  the  correspondin:^  bone  of  ^Eluropm ;  and  in  the  femur  o{ Procyon,  ow  ing  to 
relatively  greater  shortness  and  width,  the  resemblances  to  the  latter  are  even  more 
rixoni^y  mavlced,  although  less  is  seen  of  the  lesser  troohanter  in  a  front  view.  On  the 
other  hand,  tbe  Ursim  femur  (f  1.  SO.  fig.  10)  is  totally  unlike  that  of  the  genus  under 
consideration.  Not  only  is  the  shaft  much  longer  and  more  nearly  cylindrica'  1i  if  the 
trochlear  surface  for  the  patella  is  more  elongated,  and  has  one  lateral  border  considerably 

•  8m  FlQvsr,  'Orteoksr  of  the  VtBoiIit,'  p.  287. 4^.  03  (1(»3> 
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longer  than  the  other.  Much  more  strikinsf  are  the  difforonces  at  the  proximal  end  of 
the  hinder  surface.  Uere  the  area  between  tiie  head  and  the  two  trochanters  is  narrow 
and  uoeTen ;  liie  trochanters  tliemselres  are  clost-ly  approximaited  and  eonneeted  with  one 
aafliher  by  an  oblique  ridge ;  while  the  lesser  troehaater  is  idatively  hzger  and  situated 
on  the  posterior  surface  of  the  s)iaft  oonsidenibly  behind  its  pre^xiftl  border,  so  as  to  be 
almost  entirely  concealed  when  the  bone  is  viewed  fmm  in  front 

In  a  distrtt  view  of  the  fenioni  of  ^luropus,  ^Elurus,  and  Procyon  the  two  condj'les 
have  their  posterior  borders  nearly  in  the  same  vertical  plane,  whereas  in  Thwt  theinniw 
condyle  projects  nearly  half  an  iiMb  behind  the  plane  of  the  poaterior  border  of  the  outer 
one. 

The  evidence  of  this  bone  is  therefore  very  strontrly  in  favour  of  an  intimate  connec- 
tion betM'een  the  three  genera  first  named  and  their  wide  diti'erences  from  the  IburtJi. 

The  tibia  and  ftbula  of  ^urv*  correspond  with*  the  femur  in  relative  shortness  and 
stoutness.  In  the  tibia  the  ligament  wtudi  the  patdla  is  attoohed  springs  from  a 
Sepaiate  ossiBctition  of  the  proximal  epiphms,  as  is  the  case  in  Dears  and  niany  other 
mammals.  J^erbaps,  in  addition  to  its  general  proportioiif>,  the  most  distinctive  t'eature 
of  this  bone  is  the  extreme  shaliownes&  of  the  groove  on  its  distal  surface  fur  articulation 
with  the  astragslus.  In  this  respect  it  closely  accords  with  the  larger  and  move  slender 
tibia  of  H^lunw,  but  differs  widely  ftom  ZTrsiu.  In  Proegon.  the  tiUa  is  to  some  extent 
intermediate  between  these  two  types.  As  regards  the  fibula,  it  will  suflTiec  to  say  that 
ill  both  ^Eluropus  and  u£lunu  it  is  chaiacterised  by  the  great  expansion  of  its  two 
extremities. 

In  correlation  with  the  slmllow  grooves  on  the  distal  extremity  of  the  tibia,  the 
astragalus  of  j^aroput  is  characterised  by  the  slight  elevation  of  the  ridges  on  its  tibial 
surface,  while  above  that  surface  it  lacks  the  projection  whieli  is  ko  conspieuoiis  in  the 

eorresponding  bone  of  the  Bear.  Another  eharacterislic  featureof  the  t-ir>ti<;  of  the  <renu9 
under  consideration  is  theantero-|M)sterioreiou'j:ationof  the  cuboid— a  feature  also  shared 
by  the  tanna  of  blunts,  but  not  by  that  of  Ufm»,  in  which  the  cuboid  is  transversely 
elongated.  To  the  inner  side  of  the  navicular  h  articulated  in  both  jSluropm  and  ^unu 
a  very  hirgc  tibial  sesamoid,  M  hich  is  of  a  pointed  form  and  extends  down  by  the  side  of 
the  entocuneifoim.  I  cannot  find  evidence  of  tlie  existence  of  this  tibial  sesamoid  in 
either  J'rocyon  or  ['/•««*.  Both  ^lurue  ani\  JVoc^ox  diti'tr  from  ^luropm  in  tlio  greater 
length  and  slenderuess  of  the  metatamals,  this  feature,  which  is  doubtless  a  functional 
one,  being  most  developed  in  Procjfon,  It  may  be  added  that  the  cuboid  of  the  latter 
genus  is  of  the  elon^ted  j^nropm  type. 

Trom  the  loregoing  survey  it  will  be  evident  that,  ."o  far  as  its  dentition  and  osteoloi^y 
are  concerned,  ^Eluropm  is  very  closely  allied  to  ^Eiurtts,  the  resemblance  of  .soinc 
of  the  bones  of  the  two  genera  being  so  close  as  to  suggest  specific  rather  than  generic 
distinction.  From  Uraiu  the  differences  presented  by  the  bones  of  both  genera  are 
A  ery  marked  indeed.  As  regtirds  the  American  representatives  of  the  Pro^onidtB,  the 
dental  and  osteologieal  re.->einMances  pri''«;ented  liy  the  two  genera  in  question  are  very 
noticeable,  although  in  .some,  hut  by  no  uieau^  ull,  respects  these  are  greater  in  ^h'/untu 
than  in  ^liiropus.  In  its  retention  of  the  last  louer  molar  the  latter  serves,  indeed,  to 
ominect  the  former  with  Urtut,  Sj/attaretntt  Jmpkb^fOtt,  etc. 
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In  spite  of  this  difference  in  their  dental  formula,  it  appears  reasonable  that  if  jElurut 
be  included  in  the  Procyonidse,  j  fUnropus  should  likewise  find  a  place  in  tho  same  family. 
The  t-wo  may  indeed  he  regarded  as  the  representatives  of  a  subfaioily  group  of  the 
PffOGjonidn^tlie  Mbmaim.  And  the  Allowing  elMi»etef«  'will  aerw  to  dilferaitiBte  botii 
tbe  faniUy  ftom  other  Caniima»  and  the  Old  World  subfamily  from  it»  Amerioan 
represratatire* : — 

PwieTmiii>«.^Trae  uolan  %f«tatifX  in  ^wrvpiu,  when  they  are  f ;  tubemilw,  or  inner,  portion  o( 

upper  camassial  formed  of  two  distinct  cufpi,  the  protoconc  mA  hj'|ioroi)0.  Hunicnis  usually 
with  an  entepicondylar  foramen.  Alisphenoid  canal  wanting,  except  in  JHurtu,  Feet  plaati« 
grade;  tail  generally  long  and  ringed. 

a.  ProcyomiM.— BUde  or  up^H  r  camassial  mostlj  farmed  \y  die  paneaoie.   No  iliaphenoid  cenal. 

Two  lower  mnlara.    Tail  long.    Steno's  fissure  present. 

b.  ^lurina. — Blade  of  upper  oaraaasiai  formed  to  a  great  extent  by  the  anterior  style  aud  mcta- 

eaat,  which  eppraiimatee  in  eiee  to  die  pueeone,  and  dim  rendera  tho  bluiie  oonplelely 
trilobed.    Stmn's  fissure  ahscnt. 
1.  Tail  long ;  two  lover  molar.«,  an  aliapheooid  canal,  palate  prolonged  behiud  m.  3,  a 
paitarbital  praceaa,  radial  extra-oerpel  moderate ..........  J^btnu. 

S.  Tail  rudimentary ;  three  lower  molan,  no  alisphenoid  cnal,  palate  not  prohmged  beyond  M.  8, 
DO  poatorbital  process,  radial  entnpeariial  veiy  largie  ^km^fm. 

In  the  retention  of  the  third  lower  molar  JEluropus  is  more  generalized  than  jEluriu, 
but  in  its  rudimcn^nry  tail  mid  the  obliteration  of  the  alisphenoid  canal  it  displays  greater 
specialization.  The  retention  in  both  gcnem  of  the  cntepicondylar  foramen  to  the 
hnmerus  indicates  that  they  must  have  branched  off  from  the  ancestral  .stock  at  an  earlier 
date  than  HyMtar&tm  and  Vnua.  These  relations  may  be  roughly  indieafed  in  the 
aocompsnying  dingmin : — 


Amphicyon. 
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EXPLANATION  OF  THE  PLATES. 
Plate  18. 

lif.  1.  Palatal  ai^pcct  of  cranium  of  j£turoj>u»  melamUucut ;  nat.  sixe. 

Fig.  S.  Leftaideof  palftteor.£Anw>b%eiU|  iut.aiBe. 

Fig.   3.  Left  side  uf  palate  of  Proqfon  cancrivorut ;  IMt.  sue. 

Fig.  4.  Palate  of  Urtut  arclus ;  i  nat.  sise. 

J).  4,  caraaasial ;  pal.,  hinder  border  of  bard  palate ;  pt.,  pterygoid  ;  gl.,  glenoid  cavity ; 
/,  tympanic;  eii.,  eustachian  canal;  f.o.,  forauCD  Ovai«;  t^.,  fonmon  lacemdi  poiteriiuj 
et/^  condjlar  foramen ;     Steno'a  fiMnve,  tb«  aperture  of  Steno'e  dnot. 

PXATB  19. 

P{g.  1.  Upper  awfiioe  off  i^glit  half  of  eranimn  of  ^luro/HU  metamofetteiui  nat.  aiie. 

Pig.   2.  U]tpcr  surface  of  rljrlit  luilf  of  i  ranium  of  Ailurua  fulifeut ;  nat.  size. 
Fig.  8.  Upper  aurface  of  right  Iwlf  of  crauium  of  Urnu  mxtv* ;  about  ^  nat.  sisc. 
Fig.  4.  Pklatal  atpeet  of  right  ruaua  of  mandible  of  jSSuroptu  ntetanokutm ;  nat  tiie. 

Fig.   4a.  Outer  n.s|>crt  uf  itme;  about  i|  nat.  size. 

Figs.  5,  5  a.  Palatal  ami  imter  aspect?  of  right  ramus  of  mandible  of  /Eluru*  fulgent ;  nat.  aiae. 

Vig.  C.  Palatal  aspect  of  right  ramus  of  mandible  of  Procyou  amcrivorut;  uat.  aize. 

ISga,  7, 7  a.  Palatal  and  onter  aapeda  of  i^ht  rauoa  of  mandible  of  Umu  aretu* ;  |  and  I  naL  rim. 

m,  1,  camasaial,  na.,  nasal;  p.o.,  |K>Ktorhital  proccsu  of  frdiital;  {orotiDid  proceiw  of 
mandible ;  bx.,  baitc  of  corouoid  proceaa ;  c,  ooudjle  of  do.  i  d,  angular  prooesa  of  do. ; 
•x.^  utemnl  oondylar  proem. 

PirATB  80. 

Figi.  1«  1  a,  1  b.  Palmar,  pKttiial,  and  diatal  aipeeta  of  nght  hanwua  of  A^uroput  mdanotaum ; 

i.  nat.  aise. 

Figs.  2,  2o,  2  ft.  Corresponding  a8|x:et«  of  right  bnmema     jShmu  fulgens;  nat.  aiae. 
Fig.  3.  Distal  a»|jt  Lt  of  right  huwcruH  of  Procffon  amcrivonia ;  nat.  size. 

Figs.  4,  -tfJ,  4  tj.  I'ulumr,  jircaxial.  nv.ti  (Ii^lal  anjirrfM  of  ri;rli(  laiiiuTU<  (if  ! 'rituarctm }  J  nat.  aiie. 
Fig.  5.  l)oraal  aspect  of  right  radius  of  /E/uroput  metanoieucHS ;     nat.  size. 
Fig.  A.  Donal  aapeot  of  rigfat  radins  of  JStema/ii^M;  nut.  aine. 

Fig.  7.  Dorsal  a8pt'<'t  of  rigiit  railliis  of  fV-vw.*  itrdua ;  '\  uat.  -i/c. 

Fig.  8.  Doraal  aspect  of  right  carpus  and  metocarpua  of  ^luropus  mtlumkucus ;  nat.  size. 
Fig!<.  9,  9  a.  Doraal  and  ventral  aapeets  of  right  fmur  of  JShri^pm  mdanoleueiu ;  nat.  aiie. 
Fig».  U),  10  a.  CorrcspoiuKti^  aspecta  of  ri^t  fismur  of  Vrtut  arctus  ;  nat.  size. 
Fi;;  II.  Dor»al  aspect  of  right  tar8U!>  nnd  metAtarsus  of  jEbanpu*  mekmolaieut %  IMt.  aiie. 
Fig.  1 2.  A  terminal  phal&ngeal  o£  ^-Eluropm  metamleucu*. 

d,  dflltddridgB;  eii/.e.,  ente^condyle;  flil/.,entepHxmdylaTfonmeu;  fr.,tn)dile»;  «,  taberoaity 
of  radiu'i ;  pi.,  phiform  ;  ac.L,  m  aplio-lunar;  tp.,  trapezium  ;  /</.,  trapiv.'nd  ;  h.,  nnriform  ; 

cuneiform  ;  r.«.,  preoxial  extra-carpal ;  h,  head  of  femur ;  g.t.,  great  trocliantcr;  Lt.,  lower 
trochanter;  /./.,  trodwnteric  fbaaa;  cd.,  cuudyiea  of  fismur  ;  ca.,c«]cansam ;  ar., astragalua ; 

tibial  sesamoid  ;  ent.m.,  entoounoiform;         meaoouneiform ;  cefxu.,  ectoconeifonn; 
ci.,  cuboid;  ««.,  navicular. 
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VII.  On  the  Ditcstinai  Tract  o/  Bird« ;  tcUh  Rt'inarka  on  llw  Vaiiuttiou  and  Noiuen- 
ciidurc  of  Zoological  Characlert.  By  V.  Cualmeeis  Mitcukll,  M^.,  D.Sc.  Oxon., 
R£JS.t  FJZ.S^  Leeiurer  <m  Biologjf  at  ike  Loadom  MMi»Ual  Medhal  Oollege. 

(Plates  21-23.) 
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lNTlllM»1FCnON. 

In  1R1.3,  in  one  of  »  aeries  of  popers  on  the  SolTait  CQanda  and  OizsardB  of  Birds, 

Sir  E.  Homo  (15)  gave  a  description  and  some  ineasnrementp  of  the  intestines  in  tbe 
OsLriub,  Emu,  Cassowary,  und  lihea;  and  in  1811  (i6)  the  same  author  described  the 
course  of  the  intestines  and  tlie  form  of  the  csBoa  in  a  nmnber  of  birds,  giving  figures,  in 
which,  liowerer»  the  coik  were  lepresentBd  as  freed  from  tiieir  hlood'VeMels  and  mesen- 
teries.  In  the  second  edition  of  the  '  Lc9ons '  Cuvicr  (5 )  described  the  arrangement  of  the 
intestinal  tract  in  some  dozen  birds  and  distinguished  regions,  as  the  "duodenal loop " ; 
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the  "  mediau  loop/'  exteodiog  from  the  duodenum  to  the  unpaired  caecum  ;  the  "  oolio 
loop,"  extending  from  the  median  loop  to  the  insertion  of  the  paired  csBca;  and  tbe 
"  lectam."  Following  Meekd,  he  ideatified  the  "  nnpaired  caecum  "  m  the  rodinbent  of 
the  jidk-flBC  Cuvicr,  howetrer,  hod  no  great  ran^c  of  facts  before  him,  and  refnuDed 
from  any  general  conclusions.  Owen,  in  Todd's  *  Cyclopaedia  of  Anatomy  and  Physiology  ' 
(31),  added  little  to  the  investigations  of  Home  and  Cuvier ;  and  Macgillivray  (22)' did 
little  more  than  to  point  out  that  the  bubjcct  might  yet  afford  useful  facts  for  taxonomy. 
Thereafter  the  mtl^ect  was  apftaranHy  completely  nef^leeted  until  Dr.  Qadow  (lO!,  i  t,  ii) 
began  his  extensive  and  <  uiely  intererting  investigations.  Gadow  studied  and 
figured  the  loops  and  blotjd-vesscls  in  a  larjje  numljer  of  forms,  distinguished  the  loops 
of  the  intestine  as  being  "  open"  or  "  closed  "  according  to  tlie  width  of  the  mesentery 
between  tjie  limbs  of  the  fold,  named  the  folds  "  right-handed "  or  "  left-handed " 
aecoidiDg  to  tiie  position  of  tbe  deeoending  limb ;  but,,  above  all,  deaoiibed  at  leogtb 
and  based  taxonomiq  distinotaoos.on  the  mode  in  wbieb  the  loops  were  folded  within  the 
ooelom. 

In  1891,  working  in  the  Prosectorium  of  the  Zoological  Society,  I  examined  the 
intestines  of  a,  number  of  birds  in  the  method  from  which  Gadow  obtained  his  notable 
ooaelusions :  but  I  found  not  infrequoitlf  that  there  were  individual  -variations  in  the 

disposition  of  the  kops,  particularly  as  regarded  their  "  right and  "  left'handedness," 
no  doubt  in  connection  with  the  writhini,'  movements  of  the  '^ut  durinu;  life,  imd 
oame  to  the  conclusion  that  there  was  nioi-c  to  be  learned  from  investigation  of  the 
relation  of  the  loops  to  the  unfolded  mesentery  than  from  consideration  of  the  mode  in 
wbiidi  the  fblds  were -peeked.  The  method  of  examination,  whidi  I  bave  since  found 
to  be  an  extension  (1  C  ivier's  method,  I  described  in  1895  (25),  and,  at  greater  length, 
in  lf^96  (26).  It  depends  on  tho  morphological  nutnre  of  the  intcstiniil  tract  of  Vertr- 
])mt(:s,  which  is  a  tube:  suspmidfii  in  the  coclom  ity  a  fold  of  mesont*»ry  attached  to  the 
dorsal  wull.  The  tul>o,  in  its  courbc,  describes  an  ai-e  between  two  fixed  points,  the 
pyloric  end  of  the  stomach  anteriorly,  and  tbe  insertion  of  the  reetom  to  the  doeea 
posteriorly.  A  third  lixed  point  is  given  in  the  embryonic  stage  by  the  attai-hmcnt  of 
the  yolk-sac  nearly  in  the  middle  of  the  ventral  edge  of  the  arc,  and  this  poini  is  often 
marked  in  the  adult  by  Meckel's  diverticulum  fsec  I'n/ru,  p.  17."j)  The  inU'stinal  tract 
increases  considerably  in  length  between  the  lixed  points,  and  along  with  its  uicbeutery, 
whioh  similarly  increases,  it  is  thrown  into  a  series  of  loops  wiiicb  mce  ftdded  on  one 
anotber  in  the  various  modess  described  by  Gadow.  When  the  intestines  have  been 
removed  from  {In-  hird  l)y  section  at  the  pylorus  and  cloaca  and  by  cutting  tlic  mfsontory 
alonf^  its  dorsal  attacliuiont,  tiie  cut  end  of  the  duodenum  and  of  the  rectum  may  be 
pinned  on  a  board  to  the  operator's  light-hand,  these  two  points  and  the  cut  edge  of  the 
mesentery  stretching  between  tbem  beingplaoed  in  tbeir  natural  telative  positions.  Then, 
with  some  trouble  in  the  mote  oomplicated  cases,  tbe  various  loops  may  be  unfolded 
to  the  left  and  pinned  out ;  whereupon  the  mesentery  appears  as  a  flat  sheet,  in  shape 
roughly  the  segment  of  a  circle,  the  cut  dorsal  edge  of  the  me.'^entery  being  I  lie  .scct^)r, 
and  the  arc,  which  carries  tlie  intestinal  tract,  being  irregularly  distorted.  The  sheet  of 
mesentery  is  of  course  double,  and  the  blood^vessds  and  autonomic  nervous  systm  nm 
between  tiw  two  sheets,  b^ng  situated  outside  the  ctelom.  Tlie  figures  which  iUnstcate 
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this  memoir  represfint  the  intestinal  tracts  of  variouB  birds  as  seen  in  preparations  of 
the  kind  described^  and  tiierefore  illiistrate  the  morphological  conditions  of  the  tracts. 
In  1886  (26)  I  had  alveady  a  coiuidMable  material,  aod  dmeribed  and  figured  lome  of 
the  duef  modification*  of  tiie  cmnnum  type  displajed  In  the  groups  of  bivdt.  Sinoe 
then  I  have  been  able  to  add  Iai|[ely  to  my  material.  I  hare  now  examined  many 
hundreds  of  birds,  includinsr  a  number  of  rare  forms,  and  representing  nearly  all  the 
important  groups  of  birds.  Taking  the  System  giveu  by  Dr.  Gadow  in  Bronn's  '  Thier- 
Seich/  vol.  vi.  part  ii  pp.  299-801,  ae  qteoially  fui^iar  to  aaatomieta*  I  find  that  mf 
material  iadudes,  so  iinr  of  coune  as  Kving  forma  go,  all  the  groups  of  RatUes,  and,  of 
Carmates,  all  the  Orders,  all  the  Suborders  except  Mealtea,  and  all  the  Families  exoept 
Mesitidse,  Galbulidse,  and  some  Passerine  families.  For  materials;  I  am  iudcbled  to  the 
authorities  of  tlie  National  Collection,  who  liave  allowed  me  to  examine  a  number  of 
apirit-fpedinens,  to  sereial  private  persons,  inoludiog  in  particular  Mr.  0.  Hose  of 
Borneo  fhrougli  Mr.  Beddaxd,  but  above  aU  to  the  Zoological  Sodetj  of  London. 
Nearly  all  the  work  \\as  done  at  (he  Proscctoriuro  on  materials  from  the  Gardens  or 
sent  to  the  Prosector.  To  my  friend  the  Prosector,  Mr.  Beddard,  F.R.S.,  I  am  deeply 
indebted  both  for  materiaU  and  assistance.  To  Prof.  Howes,  F.Ii.S.,  I  am  indebted  for 
many  valuable  references  to  Uteratnre,  and  I  have  bad  the  advantage  of  diaensaing  the  . 
nomendataTB  of  cbaraeters  with  Prof.  Bay  Lankester,  P.It.6. 

The  Tbact  ik  Fjljxkdba  eoamnu  a»  ah  AscHBcnmuo  Tns. 

It  is  convenient  to  deecribe  the  conditions  of  the  intestinal  tract  in  one  form  in  some 
detail  so  aa  to  provide  a  standard  for  comparison  and  to  avoid  unnecessary  repetitton. 

In  a  former  paper  (26.  p  138,  fi».  2)  I  took  the  condition  in  an  embryo  of  rm  Art^ns 
Phcii!^nnt,  about  thirty  days  old,  as  a  starting-point ;  here,  for  various  reasons  which  will 
appear  later,  I  begin  with  the  condition  in  the  Horned  Screamer,  Falamedea  cornuta 
(fig.  1).  When  unfolded,  in  the  feshlon  already  described,  the  intestinal  tract  is  seen 
to  present  three  main  portions  between  tbe  pyloric  cut  end  {p,)  and  the  doocal  cut 
eTtremity  fc/.^.  Tlie  first  division  from  tn  the  point  where,  nt  p.v.,  the  cut  portal  vein 
is  rcpresent<'d  consists  of  a  loni,',  narrow,  and  closed  loop  ;  this  is  the  duodenal  loop  of 
Cuvier:  it  contains  the  pancreas  between  its  ascending  and  descending  limbs,  and 
reonves  the  duets  of  the  pancreas  and  liver.  It  always  in  the  undisturbed  conditbn 
Kes  bent  backwards  towards  tbe  doaoa,  ventrad  of  all  the  other  loops,  and  is  thwefinm 
the  first  portion  of  the  f^nt  to  be  seen  ^vben  the  abdomen  is  opened  from  tbf^  ventral 
surface  in  the  usual  fashion.  Its  ascending  and  dei^cending  limbs  are  held  together  by 
a  narrow  outgrowlli  of  the  mcsentcr}'.  The  mesentery,  after  leaving  the  duodeuum, 
expands  into  a  large,  nearly  circular  fold,  at  tbe  (dreumference  of  wbidi,  from  tbe 
Mid  of  tbe  duodenum  to  cc,  the  point  of  insertion  of  the  c«e(»,  is  snapended  tbe  great 
portion  of  the  intestine.  About  the  middle  of  this  portion  is  situated  ^feekel's  Diverti- 
cnlum  (W2  ),  which  is  well  ktiown  to  be  a  relic  of  the  cmhryoiiic  stalk  of  tiic  yolk-sac 
{cf.  2b.  hg.  2).  This  portion  I  name  M^eckol's  Tract,  us  it  carries  Medcel's  diverticulum. 
In.  PtUamedea  it  ^eaenta  a  number  of  minor,  aimple  corrugationa,  but  in  mara  speeialiMd 
forms  the  loops  present  extremely  definite  and  weiUmaiiked  types  of  divevgenoe  from 
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this  umple  cradition.  Oavier  (5)  diridet  ihis  median  portkm  into  an  **Aim  mejfmme** 
eitaiWHng  from  the  duodenum  to  M«ekel*a  ditartieulnm,  and  an  **Amae  «oljgw,"  from 

the  direrticulum  to  the  insertion  of  the  cffica.  The  examination  of  a  larger  number  of 
types,  however,  shows  that  although  the  remains  of  the  yolk-sac  M^hen  present  i^ve  a 
point  of  orientation,  stiU  there  is  not  a  natural  point  of  diviiuion  bt^twecn  the  ioope 
•i  the  inaertion  of  the  yolk  nidimeot,  wbidk,  indeed,  moat  frequently  lies  at  the 
summit  of  a  minor  loop.    Moreover,  HbB  adjeetiTe  *'  oolio"  rightly  bdmigs  to  a  lomr 


Iiit«atuul  Tract  of  PaUmHha  contuta.  From  j^.  to  ^,v.  is  the  Daodeuam ;  from  (o  fx^  (the  iuaeitioa  of  the  eajos, 
b llednTi  IWnt;  ftont  m.  to  (21  h  tlie  La^ge  InlMtin*,  here  comniltttod  in  tte  raterltir  poK&m,  0*. 

IkV,,  portal  yein ;  rt.ni.v.,  niit«rior  mt  si  i.trrir  or  diiodrnal  vuiri ;  m.nr.tr.,  tniddli'i  mcsi  iiti  ric  vuiti';  i'.,,>.r.,  juinterior 
mmaUeric  or  levtal  reiii ;  x,  "  bridgiog "  Cactor  of  daodeiwl  Toin  from  tieca ;  R,  rc-carrvnt  factor  of  middle 
nMMDtMie  wb;  nylani;  Unkefs  diTertMndoBi :  <f.,  dkam;  «.«.,  mrrw  aatoriiig  niMtBtnjr;  «.«., 
*'  na«eral  oerve,"  gnq^koitad  diam  «( tho  aubnoraie  nonrow  igfataD. 

portion  of  tho  ^riit,  as  the  colon  of  mammalian  anntoiny,  from  wliich  the  name  was 
taken,  is  not  the  portion  on  which  Meckoi's  tii^eiliculiuu  muy  be  fnund.  It  is  worth 
noting,  however,  tliat  very  otteri  a  ciiange  in  the  colour  of  the  gut,  denoting  a  piiase  in 
flie  digeatlTe  proeenes,  begins  just  distal  to  the  div«rticolnnL  lleekeL's  tract,  in  the 

«  fliBM  IliB  luge  IntHtiii*  n,  irith  ftw  «ZM|iticBi,  short  in  Vidi  moA  bnt  fwdjr  diffimnliiiteil  into  anj-thing 
vmgKM^  to*  flatm,  it  wiU  te  uDplflir  t»  nCor  to  it  ia  this  liMooir  u  ««i!riMi. 
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tindisturbed  condition,  lies  vnry  irreijularly  roldod,  or  r.ithf>r  crumpled-up  dorsad  of 
the  duodenum  and  rt^ntrad  of  the  mtmn.  Its  posterior  portion  is  nearly  straight, 
an  oxtremel.v  common  state.  The  rectum  or  third  portion  of  tlio  gut  extends  irom  c.c, 
tbB  end  of  Meokd*8  traet,  to  0  j.,  wbere  it  enten  the  doaoa.  It  is  mispraded  by  a  long 
stmiglit  piece  of  mesenteiy  contitnious  with  the  moieateiy  of  Meckel's  tract.  In  the 
figure,  as  in  sonu:  of  the  later  cases,  the  rectum  is  roproscntrcl  as  folded  over  to  the  right 
BO  that  the  cut  edge  of  the  mesentt-ry  iVoni  tlu-  duoflcimin  to  tlie  elonca  i<?  twistwl  on 
itself  at  the  point  whei'e  the  ciecai  are  inserted,  lite  lurge  intentine  in  most  birds  is 
extcemdjr  short:  its  eon^tion  in  Faltrngdea,  where  it  w  AonToluted  and  might  be 
dirided  into  oolom  and  rectum,  is  unusual.  The  calibre  of  the  gat  varies :  the  condition 
seen,  in  Palamedm  is  very  us^ual ;  Uie  duodenum  is  wider  than  Meckel's  tract,  and  the 
rectum  is  wider  than  either  that  or  the  duodennm.  The  crrcn  are  eqii  il  in  size  and  of 
moderate  length,  being  intermediate  between  the  short  thick  stumps  of  Passerines  and 
the  extremely  long,  irregularly  dilated  pouches  of  the  fowL  The  hlood-vessd^  shown 
in  bisck  in  this  and  the  sabaequent  figures^  are  the  veins.  At  p.v.  is  represented  tlie 
cut  edge  of  the  main  portal  vein  on  its  way  to  hreak  up  in  tlic  liver;  the  larc^  factor 
from  the  stomnoh  and  spleen  is  not  rcpi'  seiiteci,  l>ut  tlu-  three  characteristic-  intestinal 
factors  are  figured.  These  are  the  anterior  meseiUerw  or  duodenal,  draining  the 
dnodraum,  and  at  x  Meeiving  a  smsll  factor  whidi  runs  forwards  from  tiie  casca  and 
posterior  part  of  Meckel's  tract  The  draining  of  these  parts  of  the  mtestine  by  a 
tributary  or  tributaries  of  the  duodenal  vessel  is  seen  here  in  a  simple  form,  but,  a<^  will 
be  seen  later,  becomes  a  peculiar  and  important  structunil  feature.  The  second  or 
middle  mesenteric  J'octor  ot  the  portal  drains  Meckel's  tract;  its  main  axis  runs  from 
Meckel's  divertioniuin,  but  a  strong  ftctor,  which  I  call  the  reearrent  mesenteric," 
eurves  round  ftom  backwards  following  the  contour  of  the  tract.  'QubpoitenormeteHieriet 
or  rectal  factor,  drains  the  rectum  .  in  many  birds  it  aris-  s  from  two  factors  wliieli  run 
backwards  along  the  ventral  surface  of  the  kidneys  and  join  opposite  the  ju:it"tion  of 
tlie  rectum  and  cloaca,  entering  the  rectal  mesentery  at  that  point.  These  three 
components  of  the  portal  oorrespond  to  the  three  main  diviaioiis  of  the  udtestinesF— the 
Duodenum,  Meokel's  tract,  and  the  Rectum ;  they  meet  nearly  at  the  same  point,  but, 
in  difibrent  birds,  the  order  of  their  joiniuL;:  to  form  tlie  common  portal  differs ;  and, 
after  giving  considerable  attention  to  the  matter,  as  1  cannot  find  significance  in  the 
order  of  their  junction,  1  siuili  not  refer  to  it  iu  tliLs  memoir.  The  arteries  of  the 
mesentery  are  small  relatively  to  the  veins;  their  minor  bronohes  follow  the  minor 
branches  of  the  veins  fbirly  closely ;  the  main  branches  arise  from  the  dorasl  aorta. 
The  dotted  chain  markal  p.m.  in  the  figm-e  is  the  part  of  the  "autonomic  nervous 
system"  which  follows  the  intestine.  It  is  extrenu;ly  plain  in  some  Mnls,  as  in 
Palamedeot  where  it  coo&ists  of  a  gaugliouated  cliaiu  following  the  geuciai  contour  of 
the  intestinal  loops.  The  nature  of  my  material  has  not  allowed  me  to  foUow  it  oat  in 
the  minority  of  my  specimens.  To  certain  geoexsl  points  in  rebtion  to  it  I  shall  reour 
later. 
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Id  tiw  deaerifition  of  the  strndiiue  of  aa  orgaii  m  anatonioal  part  as  it  ooeuvs  in  a 
lai^  series  of  difforcat  fornu,  it  becomes  necessary  from  simple  convenience  to  attempt 

some  Tvind  of  valuation  according  to  whicli  t  lit>  st!rie<i  of  facts  shall  fall  into  defiiiitcly- 
uamed  groups.    When  there  is  attempted  tlic  difficult  passage  from  descriptive  anatomy 
to  morphologj,  it  is  necessary  that  the  valuation  and  nomenclature  should  be  in  relatioa 
to  tbe  theory  of  d««oent  with  modifiGation.    I  aMome  that  birds  weie  uKmophyletie  in 
origin,  and  that  the  exiiting  forms  have  branched  oat  in  diverging  directions  from  the 
aocestrnl  group.     The  members  of  this  ancestral  group,  at  thp  stacre  when  they  first 
might  have  been  called  l)irds.  pos«5essed  nn  heritage  of  diameters  and  tendencies,  and  ihese 
characters  and  tendencies  iiave  uuderguoo  modifications  different  in  amount  and  nature 
in  the  dillbrent  groups.  The  first  baiinesB  is  to  come  to  a  decirion  as  piredae  as  poisiUe 
as  to  the  ground-plan,  Or  arbhetype,  the  most  ancestral  condition  of  the  straotlires  under 
consideration.     In  tht*  pn^sent  case,  I  finil  tliaf  the  condition  of  the  irtit  in  Pnlaniedea 
(fig.  1)  may  be  taken  (alter  allowaTice  for  Us  lengUi,  as  it  is  a  large  bird  and  vegetarian) 
as  representing  closely  the  ancestral  type.    The  form  of  the  gut  is  extremely  simple ; 
it  is  distioguiahed  ircmi  the  int««thuil  tract  of  reptiles  cbieBy  by  the  fact  that  the  three 
divisions — tlie  duodenum,  ileclvel's  tract,  and  the  rectum — are  sharply  marked  off  one 
from  the  other.    Meckel's  di\ erlicnluin,  tlie  morphological  median  point  of  Meckel's  tract, 
occurt«  nearly  at  the  actual  median  point     The  pair  of  cajca  are  o£  moderate  length  and 
are  functional.    The  armngemeut  of  the  veins  is  also  extremely  simple.    It  will  he  seen 
in  the  systematic  part  of  this  memoir  that  it  is  not  difficult  to  refer  the  more  complicated 
types  of  arrangement  of  the  tract  to  the  condition  in  iVtltmedett.   I  propose  to  call  such 
a  condition  "  arehecentric,"  implying;  that  it  represents  a  primitive,  nnce^tral,  or  crntrnl 
OOndition,  li-oiii  which  the  conditions  to  be  found  in  tlie  otiier  easi's  liave  diverged,  it 
is  olivious  that  the  pusi>eNsion  by  two  or  xnore  groups  of  birds  oi  a  ebamcter  in  its 
arobeoentrio  form  cannot  be  an  indication  in  itsetf  lhat  these  groups  are  more  clos^ 
related  to  one  another  than  they  are  to  gionpa  possessing  the  clmracter  in  another  form; 
for  if  the  diaguosi^i  of  archecentricity  l>e  correct,  the  condition  has  heen  present  in  all 
hirds,  and  may  he  rctaincfl  hy  nny.    For  example,  T  have  roeetitly  (28,  29)  endeavoured 
to  siiow  tiiat  the  condition  in  the  wing  known  as  diast^itiixy  is  arehecentric;  that  is  to 
say»  that  in  the  ancestral  wii^  there  vas  a  gap  in  the  series  of  quills  prozimBd  of  the 
fourth  secondary  qniU.  If  that  be  oorreot>  tbe  fiict  that  two  groups  of  birds  possess 
diastataxic  wings  is  no  reason  for  uniting  the  group.s. 

When  the  ancestral  condition  is  modified,  it  mny  be  regarded  as  having  moved  out- 
wards along  some  radius  from  the  arehecentric  position,  ^uch  modified  conditions  I 
propose  to  call  **apoomtrlo.*'  Again,  it  mutt  be  obvious  that  the  mere  apooentrioily  of 
a  character  can  be  no  guide  to  tbe  affinities  of  its  possessor.  For  instanoe,  in  the  work 
on  the  wing  of  birds,  to  which  I  have  already  referred,  I  tried  to  show  that  the  condition 
of  the  wing  known  as  cutaxic  is  apocentric;  that  i.s  to  say,  th;it  it  is  n  modificition  of 
the  arehecentric  condition,  which  in  this  matter  is  th(>  condition  termed  diastataxic. 
Befoxe  deciding  as  to  tlie  value  of  entsxy  in  a  natuxal  Giassiflcation»  it  would  be  necessary 
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to  decide  whether  the  modification  of  the  arcbeccutric  condition  were  a  simple  change 
that  we  might  expect  to  ocour  in  independent  cases,  or  if  it  involved  intricate  and 
predselj  oomtnned  anatomical  obanges  tluift  ire  ooald  not  eotpeot  to  oconr  twioe  inde- 
pendentty.  In  ftet^  having  eome  to  the  oonelnafon  that  a  ehnraeter  is  apooentric  ve 
must  pass  on  to  consideration  of  the  problem  whether  or  no  the  apocentricity  be  itniradial 
or  multiradial.  In  the  case  of  eutaxy  I  came  to  the  conclusion  that  it  wa'^  the  result  of 
a  simple  cloi»iu^  of  Uic  quill  series,  which  might  have  occurred  repeatedly,  and  probably 
did  oconr  repeatedly,  and  that  therefore  it  wae  an  inetMioe  of  irhat  I  oaU  here  *'  miilti- 
radial  apoomtiidiy.**  Similar  and  common  multiradial  apooentridties,  fiom  wbiob  no 
direct  a^oment  of  kinship  is  to  lie  drawn,  are  to  be  found  in  conditions  depending  on  the 
degeneration  of  a  slruoturc.  If,  for  example,  the  presence  of  basiptcrygoid  processes 
be  arcbecentric  in  birds,  theii*  absence  is  a  multiradial  apocentricity  from  which  no 
direct  argument  aa  to  affinity  may  be  drawn. 

niese  multiradial  apooentridtiea  lie  at  the  root  of  numj  of  the  phenomena  that  have 
been  grouped  under  the  designation  "  Convergence."  Eqiedally  in  the  case  of  manifeat 
adaptations,  organs  belonging  to  creaturws  very  far  apart  genealogically  may  be  moulded 
into  conditions  wbioh  are  extremely  alike.  It  is  of  course  the  business  of  science  to 
distmguiah  the  disstmiktitiea  of  genetie  material  under  the  aimilaritles  which  are  the 
resulta  of  adaptation  to  a  oommon  purpose.  Bay  Lenkester  (20)  long  ago  designated 
sueh  parallelism  of  modifications  as  Homoplasy  :  and  there  seems  little  reason  to  doubt 
that  a  careful  discrimination  and  elimination  of  the  Iioinoplastic  features  in  M)-caUeil 
cases  of  ooavergcuce  would  leave  a  residuum  plainly  show  ing  the  genetic  differences, 
and  dispelling  many  of  the  ha^  ideas  which  have  been  grouped  round  the  wind 
oonTei^encek  In  the  caae  of  the  alimentary  canal,  it  is  easy  to  set  apart  oeriain 
modifleations  as  directly  adaptive,  and  as  therefore  of  no  value  when  the  chaiaisier  of 
an  organ  is  being  considered  as  an  indication  of  the  natural  affinities  of  its  posse-sor. 
For  the  apocentric  modifications  in  question  have  been  produced  in  ditferent  mammals 
as  well  as  in  different  birds,  and  hence  in  birds  these  modifloations  must  be  multiradial 
and  no  indication  of  relatioosh^.  X  find  in  Uie  intestinal  traet  of  birds  four  plain 
homoplasies — that  is  to  ssy,  four  kuds  of  adaptation  whic  h  j)rodaoe  multiradial  apo- 
centricity;  tlirec  of  these  ai-e  well  known,  the  fourth,  so  far  as  1  am  aware,  has  not  yet 
been  pointed  out.  That  all  four  occur  among  mammals  as  well  as  among  birds  is  a 
fortunate  circumstance  that  definitely  proves  their  multiradial  character. 

Jir^  MmopkuHe  M&d^fieafkm.  Leaigtiiening  of  the  gut  in  gnminiferoas  and  gracing 
birds. — ^This  feature  has  been  well  known  for  long,  and  is  in  obvioos  relation  to  the 
circumstiincc  that  the  nutrient  constituents  of  the  food  of  such  ("rc;itures  are  in  a  form 
difficult  to  digest  and  in  intimate  admixture  with  a  large  bulk  of  indigestible  miitenal. 
Much  time  and  much  surface  are  required  for  digestion  and  absorption,  und  these  are 
provided  for  by  increase  in  length  of  the  gut 

Second  Momopltutie  Modification.  Lengthening  of  the  gut  with  thickening  of  its 
wall  and  relntivc  tleereasc  of  its  calibre  in  pi-^eiv  onuis  birds. — Tiic  very  loni^  uud  luirrow 
gut  with  stout  walls  is  kuu\N  n  in  birds  and  tuaiauiaLs.  The  small  calibre  uud  thick  wuii 
are  doubtlc8i>  a  protection  iigiuust  mechanical  injury  by  sharp  bones.    Thu  extruuin 
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length  is  at  tirst  surprising,  as  wt>  are  accuiibomed  to  i-egard  tish  aH  being  readily  digie8til>le. 
However,  a  Iwtd  does  not  eat  fish.  eaxefttUj  with  a  knife  and  fork,  but  bolts  it  whole. 
Dr.  Hutebiaon,  *  recent  writer  on  foods  (17),  oaUs  attention  to  tbe  large  amoont  of 

wastp  mattfr  in  unoooTved  fisli,  amounting  to  fully  severity  per  cent. 

Third  HomopUmtic  Mmlijimtion.  Shortening  of  tlio  i;iit  in  frugivorous  lurds. — The 
tendency  of  the  gut  iu  birds  and  mammals  which  live  cliiefly  ou  fruit  to  be  very  short, 
thin-walled,  and  wide  is  well  known,  and  is  in  direct  robtion  to  two  simple  physiological 
&etorB.  The  nntsitions  substances  in  fruits  are  in  a  form  which  renders  them  CB|iable 
of  rapid  and  fairly  pomjjlete  absorption,  and  the  crgaiiic  s;»Us  pre'^rnt  stiniulatt^  osmosis. 
The  ease  of  nbsorption  makes  a  relatively  larire  furfar  f  n7in(^ccssary.aud  tbe  large  calibre 
of  the  gut  not  only  dimioishes  the  outflow  from  the  l)loud  caused  by  the  presence  of 
organic  salts,  but  it  decsreasea  tlie  danger  of  violent  purging.  Tbe  vigonr  of  peristalsis 
in  birds  is  remarkable :  when  tbe  dnodenum  of  a  pigeon  contracts  it  becomes  as  hard 
and  tense  as  a  piece  of  cartilage. 

Fourth  Uomaplmtw  Modificalion.  Increase  of  length  rather  than  of  calibre  in  large 
birds. — I  am  not  aware  that  the  circumstance  has  been  noticed,  but  it  is  the  case  that 
in  hirge  birds  and  Uffge  mammals  the  gut  tends  to  be  relatively  longer  than  in  small 
birds  and  small  mammals.  Ihe  explanation,  I  think,  is  nmple.  In  the  course  of 
phylogenetic  increase  in  size,  the  various  organs  increivse  in  size  correlatively  with  the 
whole,  but  in  a  mode  corresponding  to  their  funrtions.  The  first  busino'is  of  th<< 
iulestine  is  (o  present  to  the  food-absorbing  surface  suilicieur  to  supply  the  needs  of  the 
whole  body.  As  the  calibre  of  a  tahe  increases,  its  capacity  increases  more  rapidly  than 
its  surface :  it  follows  that  to  preserve  the  same  relation  of  intestinal  surface  to  intestinal 
capacity,  the  length  of  the  gut  must  iacrea.se  more  than  the  calibre  in  the  euurse  of 
phyloircii*'tic  inei-ejisc  of  size  It  is  interf^stinuc  to  notice  that  the  cteca  and  the  n^ftura, 
two  portions  of  the  gut  of  birds  in  wliich  absorption  i.s  not  so  great,  increase  in  largo 
biids  almost  as  much  in  calibre  as  in  length,  so  diat  very  frec^uently  large  birds  display 
cMKsaand  rectum  whidi  appear  to  be  much  wider  than  the  anterior  portions  of  tin 
intestinal  tract.  It  is  plain,  from  what  lias  l>ecn  said,  that  no  genetic  significance  is  to 
be  attiu'hod  to  surh  cnnilifions,  which  are  merely  a  result  of  the  homoplastic  modifi- 
cation due  to  large  size  of  the  whole  creature. 

There  is  no  need  to  discuss  here  the  difficult  problems  as  to  the  mode  of  origin  of 
homoplastic  resemblances.  To  some  extent  they  ma^  be  fireshly  ejngenetio  in  each 
gmeration  ;  and  Gadow's  (12)  investigations  into  the  lengths  of  the  gut  in  chicks  as 
compared  with  adults  would  seem  to  show  that  there  is  much  to  be  learned  ns  to  the 
occurrence  of  changes  of  form  and  length  in  direct  relation  to  changes  of  diet.  They 
may  have  come  about  by  a  alow  selection  of  strains  with  genetic  variations  in  Ihc 
direction  of  increased  length  or  of  capadtj  to  acquire  increased  length  at  the  stimulatiaii 
of  food  ;  or,  on  neo«Lamarokiain  principles,  they  may  be  the  summ  illoiis  of  the  effect  of 
HtiTniilntions  in  a  w?ries  of  generations.  It  is  enou^'h  to  .state  that  these  homoplastic 
modihcations  must  be  allowed  for  or  "  corrected  "  before  the  drawing  of  oOQClusions  as 
to  rektionsbip.  Befofc  the  condition  <rf  an  intestinal  tract  can  be  fakea.  as  affi»ding  a 
clue  to  tbe  aiBnities     its  possessor,  it  must,  in  imagination,  be  shortened,  in  the  case 
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of  a  large  bird,  or  a  gnuniniferons  or  pfadToroiu  Inrd.  or  lengthened  in.  the  case  of  a 

frugivorous  bird.  Tn  more  ^pneral  terms  t  vhen  we  are  satisfied  that  an  apocentricity 
is  multiradiai,  as  is  certainly  the  case  when  it  is  homoplastic,  we  must  neglect  it  when 
we  are  dealing  with  the  one  character  as  a  guide  to  affinity  (fig.  2). 

tig.  2. 


\.../ 


Diagram  to  explain  Noro«ncl«tare  of  Cbaractvn. 


A  complex  npoocntric  modification  of  a  kind  that  we  cannot  well  expect  to  be  repeated 
independently,  and  tlv.t  miy  be  dcsi^nnted  :\s  uiiiradial,  must  be  the  most  certain  guide 
to  affinity.  It  happens  frequently  that  such  a  modification  forms  a  new  oentze  arottnd 
which  now  diverging  modifications  are  produced.  Such  a  oentie  I  propose  to  oall  A 
**  llietaeentre,"  bomnrin;  a  ooDTenient  tern  from  phyaio*.  It  is  obvioiu  that  tiie 
oondition  of  a  character,  archeoentrie  so  far  as  the  whole  ^roup  of  birds  is  concerned,  it 
metacentric  with  rcErard  to  tlio  common  stock  of  birds  and  reptiles,  and  that  the  trans- 
formation of  an  apoeentric  character  into  a  raetacentre  is  simply  an  erent  in  the  general 
process  of  divergent  erolutioD.  I  justify  the  nomenclature  which  I  am  proposing 
Vagdy  because  it  brings  the  valuation  and  classifloation  of  dhaxaoten  into  line  witii  oar 
conception  of  the  general  process  of  evolution. 

Finally,  there  remains  to  distinguish  a  form  of  apocrntricity  extremely  common  and 
often  perplexing.  Such  conditions  are  marked  by  an  apparent  simplicity  that,  however, 
reveals  its  seoondarj'  nature  by  some  »maU  and  apparently  meaningless  complexity. 
Snob  a  condition  tfaat  mimias  tbe  ansheeontrie  oondilioii  but  which  can  be  distingiddMd 
from  itk  I  propose  to  call  '*  Pseudocentric." 

I  trust  that  the  ideas  underlying  this  attempt  at  the  valuation  and  nomenclaturp  of 
characters,  so  far  from  being  nr>vel,  are  merely  a  codification  of  criteria  in  ^mmon 
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employittent  among  natiiralists.  I  find,  however,  that  such  a  codification  was  ueceasary 
iriMB.  I  tried  to  mange  systematically  the  modifimtLOna  of  the  characters  with  wlndi 
this  memourdflab.  So  fur  aa  I  have  used  them  in  mj  mm  wodk,  I  haTO  fbuad  them 
illnminating,  and  I  offer  them  in  the  conviotioiL  that  the  ligoroua  iii«M|iHnft  irhieh  their 
me  entails  would  prove  of  general  ntilitjr. 


8T8TEMATI0  DE80BIPTION. 

The  Classification  according  to  which  this  part  is  arranged  is  that  given  by  Gadow  in 
Bnmn'B  'Tliier^Beieh '  (ii). 

EATITiE. 

CAStiAfiu. — In  the  Cassowaries  and  £niu8  the  gut  is  archecentric  in  character.  The 
three  legioiia  axe  wdl  mailed;  the  doodenum  u  wide  in  the  Ganowaay,  hot  Iwger  and 
oanower  in  tiie  Emu.  In  both,  Meokel*a  tract  ia  nearly  dieiilar  in.  tatm,  with  well* 

marked  minor  folds  in  the  Emu,  and,  in  both,  with  a  distinct  relic  of  Meckel's  diverti- 
culum about  the  middle  of  its  course.  The  rectmn  is  nhort  and  nearly  straight,  this 
being  the  only  divergence  from  the  archecentric  churu.c;U:r  and  a  divergence  displayed  by 
fhe  net  majority  of  hinb.  The  loops  are  drained  by  tiie  dtametarirtie  faetna  of  llie 
common  portal  vein.  The  oseca  are  of  moderate  length  as  in  the  type.  I  have  already 
givMi  a  flgnxe  of  the  got  in  the  OBsaowarj  (26.  fig.  8). 

BiKVTHioNxs.— Tbe  Ostrich  (26.  fig.  4)  is  also  markedly  archecentric.  The  diTor^ 

genoes  from  the  archecentric  type  are  very  s.\\ght  the  duodenum  is  rather  longer  and 
has «  minor  loop  situated  on  its  distal  limb;  tlie  rectum  is  enormously  loncj,  being  in 
fact  at  lea&t  equal  in  length  to  the  first  two  portions  together;  the  cseca  also  are 
eadremely  long.  The  ihctor  of  the  duodenal  ▼em  Civiu  the  essca  ^w™^  off  raliier  further 
from  the  mahk  rtem  of  the  pwtal  vdn,  and  instead  of  running  fbrwarde  within  the 
mesentery,  it  leaves  tlic  mesentery  and  in  consequence  must  be  separated  when  the 
intwtine  is  unfolded:  in  this  condition  it  fornix  wbnt  I  c;i1l  a  "brid^ng"  vein. 

Rhe.e. — In  J?h('a  umcrictina  (fi^,  X]  llie  gut  is  archecentric,  and  indeed  cjin  be  distin- 
guished from  tliat  of  I'al'inicd<'<i  only  in  two  points.  Meckel's  tract  is  somewhat 
elongated,  Meckel's  diverticulum  lying  at  its  apex,  and  the  cteca  are  much  longw 
relatirdy.  Tlie  re^on  of  the  casoa  is  drained  by  two  bridging**  &etors  of  Hie  duodenal 
rein  wluch  leave  the  mesentery  and  have  to  be  divided  when  the  duodenum  la  unfolded 
outwardH.  A  slight  peculiarity  that  I  have  noticed  in  no  otlier  bird  is  that  a  faotor  of 
the  splenic  vein  (fig.  3,  z)  drains  the  proximal  portion  of  tiie  rectum. 

Aptektoes.— The  giif  of  the  Apteryx  (fig.  4),  while  markedly  archecentric,  is  the 
most  modified  of  those  among  Struthious  birds.  The  duodenum  and  the  rectum  conform 
to  type,  save  that  the  rectum  is  relatively  shorter  and  is  straight.   The  greater  portion  of 
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Meckel's  tract  t'orms  a  large  circular  told  with  Meckel's  diverticulum  at  its  central  point, 
opiponte  the  origin  of  the  middle  mesenieric  7t&a,  as  in  the  aroheoentrie  lype.  Bat  llie 
poeterior  portion  of  £he  tract,  that  to  which  the  T«ey  long  caMa  are  attaohed,  is  speeiaUaed 
into  a  distinct  minor  loop.  This  I  call  the  supra-duodenal  loop,  because,  iu  the  natural 
condition  of  the  mtestinc.  it  lies  directly  above  the  duodenum  and  is  drained  by  factors 
of  the  duodenal  vein.  This  loop  iu  Apteryx  is  the  first  appearance  of  a  specialised 
straotnfe  to  which  I  shall  have  to  direet  repeated  attention. 

When  oonmelaon  haa  been  made  lot  the  obviou^  homoplaslac  modifioations  in  the 
intestinal  tract  of  Baiites — that  is  to  say,  wheo  a  reduction  has  been  made  in  tlie  case  of 
the  larger  forms  for  size  and  in  the  case  of  the  herbivorous  forms, — it  is  plsun  that  while 
all  are  archecentric,  the  Casuarii  are  by  £ar  the  least  modified,  and  that  in  this  as  in 
many  oUier  dhaiacteis  they  deaerre  the  position  aaaigned  thxon  as  ertremely  jwimittvia 
Igrpes.  Strvthio  and  JUea  ave  mote  modified,  azid  the  modification  Is  in  the  same 
direction  in  each.  Apteryx  stands  somewhat  apart  from  the  others,  the  spocializatioa  of 
the  supra-duodenal  loop  being  well  marked  in  it.  The  general  character  in  all,  however, 
is  so  plainly  archecentric  that  no  argument  can  be  drawn  from  the  intestinal  tract  for  or 
against  the  polyphyletie  nature  of  the  group.  Snch.  limilaritiBS  aa  they  present  to  one 
anol^  ve  to  other  groups  are  simplj  part  of  the  common  inberitanoe  of  all  birds. 

CABINATA 

COLYMBIFORMES. 

CoLVMBi. — T  Lave  examined  the  Great  N'ortliern  and  Pked-tliroated  Divers  {Colymbus 
(jhtciaiis  anrl  <'  >"]ilt'iilr/.o}ial/ti),  and  have  already  ligureii  the  intestinal  tract  (26.  fig.  5). 
The  duodenal  Iq  ip  is  straight  aud  normal ;  the  rectum  is  straiijhl  and  very  short. 
Ueckd's  tract  is  polled  out  into  a  aeries  of  short,  straight,  symmetrioillj  arranged  loops 
witli  the  Meckel's  diverticulum  nearly  at  the  middle  of  its  course,  and  with  a  well 
specialized  supra-duodenal  loop  drained  by  a  bridf^iui;  factor  of  the  duodenal  vein.  Tlie 
three  main  factors  of  the  ])ortal  vein  are  typical,  and  the  ca'ca  arc  of  modemte  Icntith. 
It  is  clear  tliat  the  Divers  present  a  certain  degree  of  apoceutrieity  ia  the  gut.  The 
fldifeating  halHts  bare  lengthened  the  tract,  but  Uie  increase  of  length  talcea  plaoe  not 
by  a  series  of  incgulw  loo|iinga  but  in  a  definite  faehion. 

BoDiomDm — !Di  the  Crested  Gtebe,  FoeH^^n  wwk^  (flg.  5)  the  duodenum  is  a 
large  loop  somewhat  wider  distaUy.  Meekdl's  tract  is  still  more  specialised  than  that  of 

the  Colymhi.  It  prosents  first  a  long  minor  loop,  then  a  short  loop,  then  a  "[w^  loop, 
on  which,  from  the  arrangement  of  the  bloorl-vessels,  I  suppose  the  yolk-sac  to  have  lain, 
although  it  is  not  represented  by  a  Met  kt  i  s  diverticulum ;  then  follow  two  short  loops, 
and  then  a  Texy  large  supra-dnadenal  loop  with  chamotenatic  bridging  vem.  The  onoa 
are  relatively  short,  but  wide  and  functioDa],  and  the  teetnm  Is  short  and  wide. 

In  Tachybaptes  JluviatiUa,  the  Little  Grebe  (flg.  6),  the  apooentricity  seen  in  the 
Oiested  Grebe  ia  earned  further  in  two  points*  otherwise  the  character  of  the  tract  is 
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similar.  Two  of  tlin  minor  loops  of  Meckel's  tract  are  carried  out  to  a  great  length,  one 
of  theui  bearing  Meokel  s  (livtn-ticulum  at  its  summit  ;  the  cneca  are  relatively  much 
longer,  and  the  suprardaodenal  loop  is  still  more  highly  specialized.  The  Fodicipedes, 
tlieii,  preaeoit  an  ftpooentrimty  rather  more  maiked  than  that  of  the  Diren. 


Intetitinul  Tract  of  J^xlkipa  crUtaiut. 
btidgiiif  factor  of  ttM  inoinaai  Tain  dniuag  AAA,  Htm  aapm^ooilml  laop ;  t,  |ni1»lib 
pOfftiiMk  nf  KiMlMl'f  dimtioidim. 

When  allowance  has  been  made  for  the  size  and  piscivorous  habits  of  theOolymbiforui 
hiids.  it  appeara  {hat  while  the  chacacterot  the  gut  ha«  mored  ontwaitdi  from  thearohe. 
centric  porition  ctdeAy  in  the  diiectbn  at  the  formatioB  ot  apeeialised  atnight  loops 

(according  to  Gadow's  nomenclature,  the  folding  is  orthoccelous),  the  apocentricity  is  not 
great,  nnd  is  certainly  not  of  such  a  uniradial  character  as  to  asaooiate  them  doeely 
with  any  other  group. 
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8PHENI80IFOBHE8. 

I  ]i«f«  thenStj  dewribed  and  flguxed  the  mteetmai  tnefc  of  JSMjrj»£M  (26.  jig;  6).  I 

now  am  aWe  to  add  descriptions  of  the  condition  in  Spheniscus  demerttu  (fig.  7)  and 
Jij^teHodntet  Feimanti  (fig.  8).  In  all  three  the  iatestiDA  ia  extiemdjr  long  uid  of 


Intestinal  Tract  of  Taehj/bajUM  ^viaiiii*,   Lottering  aa  before. 


dender  calibre  with  firm  walk;  in  the  tgtaxet  1Sb»  actual  length  is  Moaewhat  under- 
estimated, so  that  tfie  "  coTTTction  "  foi'  piscivorous  diet  lios  boon  madn  partially.  The 
threo  portions  of  the  tract  aro  m  v\1  markod  and  uro  oaoh  draiucd  hy  a  cliaraou'ristic 
factor  of  the  portal  vein.  The  duodenum  is  extremely  long;  it  is  thrown  into  a 
eompfiflated  aet  of  minar  loops  teaemUing  ttie  oonditioii  in  the  fish-csAiiig  Eagles,  in 
Eudpptea  and  SpheuiHcun ;  in  Aptenodgt^  it  forms  a  hiosdy  tolled  spiral,  a  mode  of 
packing  increased  len-^th  that  is  not  at  nil  uncommon  amont:;'  birds  and  fhnf  must 
bo  regarded  as  a  miiltiradial  apocontricity.  ^[ofVol's  ti-aot  in  all  tliroe  is  moderately 
specialised  ;  Meckel's  diverticulum  lies  nearly  at  the  middle  of  its  course,  hut  there  is  a 
stiong  teodeoegr  Car  the  nnmennu  minor  loops  to  he  extended  in  length  or  ezpimded 
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Ilf.7. 


Intntiiul  Tract  of  Spliemteui  dsmmmt, 
ht  mfH^mctl  kinki  Mihar  Iflttariiig  aa  baioM. 


IntMtiaiil  Tract  of  Apttnaijllm  Pmmaatti.    Lettaring  aa  bafoca. 
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into  minor  systems.  Of  these,  two  are  well-marked  in  all:  a  very  large  loop  towards 
the  distal  eztMUoaily  <tf  Uedkd*«  tnct  and  drained  by  &  fiMstor  of  tbe  middle  meMntexio 
vein,  and  a  long  narrow  suimi'diiodeDal  loop  wbich  U  dcuned  by  a  **  bridging"  faetor  of 

the  (luodcnal  vein.  In  Spheniscits  the  portion  between  the  supra-duodeoal  ktop  Mid  the 
rectum,  wliich  is  very  long  in  all,  is  «'vpandod  into  a  minor  fold,  an  arrangement 
cbaracteristic  of  the  Eagles,  a<nd  to  wliich  J  give  the  name  "  supra-ciecal  kink."  Tbe 
nefam  in  all  is  extremdy  shori;,  tind  the  ones  are  Testigial  in  those  that  I  hare 
tnnimined,  hot  Gadow  mentions  that  they  irere  relatively  long  in  a  JkM^<e*. 

Tt  is  plain  that  the  character  of  the  tract  in  tlie  Sphenisciformes  is  markedly 
apoccnfric.  When  due  allowance  has  been  made  for  the  piscivorous  lengthpTiin?,  ihf^ 
form  still  remains  apocentric :  the  short  cteca,  the  tendency  to  form  minor  loops,  the 
supra-dnodenal  loop,  the  tmdenc^  to  farai  a  siqpnHseoal  kink,  and  the  extremely  short 
feetiun  make  up  a  peenliar  and  distinct  type. 

PB0CBLLABIIF0RHB8. 

Of  these  I  have  had  an  opportunity  of  examining  only  the  Northern  Petrel  and  the 
Albatross.  In  Fuhnarun  f/laciali.s  (26.  fii,'.  71  t  he  (luodenum  is  compound,  and  Meckel's 
tract  is  expanded  into  six  vvry  hniir,  narrow  and  straight  minor  loop<?,  the  fourtli  of 
which  bears  Meckel's  diverticulum,  while  the  last  is  a  distinct  supra-duodenal  loop 
drained  hy  a  "Iwidgbg"  vein.  The  terminal  portion  of  Meckel's  tract  is  long,  thrown 
mto  supra-cffical  kinks  as  in  S^tkemtem  and  the  Eagles,  and  is  drained  by  the  posterior 
mesenteric  vein.  The  cvccn  nre  vestigial,  and  Ihc  rectum  is  extremely  short.  In 
tiit^  AlhutroKs,  Dioiitoih'o  ('ru!(iti>>  1  fitr.  9),  the  duodenum  is  simple,  and  Meckel's  tnwt  is 
drawn  out  into  a  series  of  extremely  long  narrow  loops  (the  length  of  these  is  under- 
estimated in  the  figure).  The  ftvm  of  the  tract  is  mnoh  alike  in  the  Albatross  and  the 
Petrel ;  the  chief  diffiirence  is  that  the  first  three  minor  loops  of  the  Petrel  are  repre- 
sented in  the  A  !b:>tross  by  two  long  loops  witli  .shorter  h^nips  het\vc(>n  them.  A  v»>ry 
long  loop  hearini,'  the  MeeVel's  dirertieulnra  then  loUows  in  botli  ;  the  lower  portion 
of  Meckel's  tract,  the  supi-a-ctecal  kinks  drained  by  tlie  rectal  vein,  the  vestigial  caeca, 
and  the  ▼ety  short  rectum  are  alike  in  each.  The  only  striking  difierenoe  is  that 
there  does  not  appear  to  be  a  definite  supra-dnodenal  loop  with  "  bridging  "  vein  in 
Dionwdca.  Tlui  specimen  T  examined  had  been  prcscrred  for  lon^^  in  spirit,  and 
possibly  1  may  have  overlooked  a  "bridging"  vein,  although  X  examined  the  region 
minutely  for  it. 

It  is  plain  that  the  ProcBllariifonn  birds  present  a  markedly  apocentric  type  of  intes- 
tinal tract,  the  special  clmracters  being  the  tcansformatioin  of  the  middle  loop  into  a 

mimbcr  of  definitely-placed  minor  loops,  tiie  appearance  of  supra-erecal  kinks  on  the 
large  posterior  portion  of  Meckel's  tract,  drained  by  the  rectal  vein,  the  vestigial  cseca^ 
and  the  very  short  rectum. 

Gadow  (ift)  nnitee  the  Colymbiformes,  Sphenisciformes,  Koodlariiformes,  and  extinct 
Ichthyornithes  into  a  "  Legion "  under  the  name  Cdymbomorphse.  Concerning  the 
intestinal  tract  of  the  extinct  forms  wc  hnve  no  information.  The  others  have  all  moved 
out  from  the  archecentric  condition.   Their  apoccntricity  is  first  a  relatively  increased 


Digitized  by  Google 


INTESTINAL  TKACT  OF  BIKDS. 


180 


length  in  ns=;opiation  with  the  nature  of  th«ir  food,  and  certainly  mulfirndial  ;  wfT'^nd, 
Meckel's  tract  in  all,  while  reniaining  nearly  symmetrical,  tends  to  be  drawn  out  mto  a 
series  of  long,  narrow,  and  straight  loops,  a  feature  which  may  give  some  clue  to  affinity; 

Fig.  9. 


IntcatiniaT^rfZNdmidMftcufaM.  latteriag  u  baton. 


third,  the  rectum  in  all  is  yery  short.  The  Colymbiformes  are  least  modxtied;  liic 
Penguins  and  FMieb  m  more  xnodiftod,  the  two  littar  showing  degenentioii  of  the 
mm  kdA  certeiu  peonlimitiMi  in  the  pooterior  portion  of  Heekel's  tnotk  peeuliaiHiM 
iqpeKted  in  Bt^ancqpodea  and  FaloonifwuMa. 

GICONIIfORMES. 

STSeAKOrODXB. 

(1)  PEABraoMTiXME.— PAm<A<mi  (fig.  10}  displaya  «  simple  form  o(  alimentuy  tnet. 
Tbe  dnodenal  loop  la  aimple ;  Meckel's  tract  is  thrown  into  a  series  of  nanroir,  mmor 

loops,  some  of  wl-i^h  are  slifrlif'y  rninplicatcd  hj  folding.  Meckel's  direrticulum  occurs 
on  one  of  the  niinor  loops  rather  more  near  the  dist^il  end  of  the  tract.  The  posterior 
portion  has  no  special  »upra>duodenal  loop,  and  ends  in  a  portion  drained  by  the  rectal  or 

aiooHB  flBBna.— aooLooT»  tcui.  rni.  80 
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posterior  mesenteric  reiii  and  exhibiting  a  short  supra^cteoal  kink.  The  cseca  are 
Tednced,  Imt  not  to  the  nme  extent  w  in  odier  Stciganopoded  ezo^  tbe  FelioiaAi  Hie 
rectum  is  extieinelj  duwt.  Tb»  three  fiwtor*  of  the  portal  Tein  am  of  diegcemnuitio 
umplioUif. 


IntaKuMl  ItMt  of  PhMOmjlinirtitriB.  LOUmg  M  Mtm* 


(2)  SvUDJiv— In  Suta  bammna  (fig.  11)  tiie  apooentriei^  of  Fiaetko»  is  carried 

farther.  The  general  arrangement  f^imilar,  hut  the  (luodeniim  is  longer  and  is  com- 
pound  ;  certain  of  tlic  iniuor  loops  of  Ah'ckd's  tract  are  longer,  especially  the  last,  that 
forming  a  cbaracteribtic  Hupra-duodenal  loop  mth  bridging  vein ;  and  the  kink  on  the 
posterior  part  of  Meckel's  tract,  that  drained  by  the  rectal  vein,  is  larger. 

(8j  PHALACBO0O&iLCU>.£. — In  I'halacrocara^  carlo  (fig.  12)  the  duodenum  is  very  long 
and  naneow ;  Medcel*!  tiaet  is  extremely  elongated,  in  which  xeqpeot  it  teaembles  tiie 
oondition  found  in  JPlaUOeA  and  Fhawieoptermt  and  is  ^mmebrieally  disposed  about  the 
middle  mesenteric  vein,  which  in  the  archecentric  fashion  runs  from  a  large  Meckel's 
diverticuhini .  The  stipra-duodcnal  loop  is  long ;  there  is  a  lar2:c  supra-cfBCJil  kink 
supplied  by  the  rectal  vein.  The  cseoa  are  Testigiai,  aud  the  rectum  is  relatively  longer 
tiiat  in  PitaelAon  and  Sula.  In  FMm  wtkhiga  (fig.  13)  the  form  of  tiie  ixuA  froeents 
marlrad  difllnenoee.  The  duodenum  is  similair.  The  anterior  portion  of  Ibckel'g  tcaet 
is  idatiTely  mudi  shorter,  and  oonsistB  of  a  ringle  nairoir  kx^  followed  bj  one  Tery 
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long  loop,  at  the  end  of  which  lay  what  I  took  to  have  been  a  Meckel's  diverticiilum. 
Then  follows  a  very  long  posterior  portion,  relatively  longer  than  in  the  diagram,  and 
tlirowB  into  a  Mries  of  straight  ndnot  folda»  the  poitariar  «f  which  u  » tnpHHiiiodeiul 

loop  with  a  "  bridging  "  vein.  Just  beyond  fliiB  is  the  trat-e  of  a  supra-csecal  kink.  The 
rectum  is  long  and  wide,  in  f;ie(  is  typically  archecenirio.  Of  the  usual  pair  of  cseca, 
only  one  was  developed,  and  that  in  a  vestigial  form,  but  fieddard  (2)  states  that  indi- 
viduals vary,  some  possessing  two  vestiges.   The  minor  loops  of  Meckel's  tract  show  a 


aa,  uRh  wBe  CMom ;  Ir?,  poMtVU  iapi»«eMl  kink ;  m Y.  po^Me  fmUha  ot Mnfan  dtfvtiaaltin. 

tsndeno^  to  be  bimdieil  up  as  in  the  PeUcauB.  If  I  were  wrong  in  my  placing  of 
Heekd*a  diTertienlron,  aad  what  I  tooik  for  it  was  the  merest  traoe*  the  character  of  tiie 

gut  would  not  bo  so  unlike  that  found  in  the  Cormorant:  but  in  any  event  tho  differences 
between  the  two  forms  are  wide,  and  make  it  plain  that  if  other  characters  justify  the 
inclusion  of  Plotu«  among  the  Fhalacrocoracidse,  the  association  is  by  no  means  dose. 
On  the  e?idflooe  of  Hie  intestinsl  traet  I  should  be  inclined  to  place  FMtu  in  a  sepsvate 

(4)  FusAxmsi— In  iVw^a  (flg.  14)  Hie  fonn  of  the  intestinal  tnet  is  Toy  like 
tliat  d^ilajed  bj  Phaethom,  flie  chief  diflbrenoeB  are  tiiat  in  Jhi^ii/a  the  whole  tract  is 
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relatively  somcwliiit  .shorlfr,  the  minor  expansions  of  Meckel's  tract  arc  less  numerous, 
that  bearing  Meckel's  direrticulum  being  longer;  there  is  a  sujuca^duodenal  loop;  th? 
osBoa  are  less  developed  and  ihe  rectum  in  longer. 


ISg.14. 


iBtctinal  Tract  of  a  specM*  of  F^tgata^  Ltttoiing  u  before. 


(5)|Fki.»>AsmB.^In  the  Pdieaiu  (l^leeanm  ntfnoentt  flg.  15)  «he  foim  of  the 

intestinal  tract  is  simple.  The  daodena]  loop  is  long,  nanaw,  and  somewhat  twisted ; 
Meckel's  tract  is  nearly  sTmmetrical  round  the  middle  mesenteric  vein  wbieb  runs  from 
the  position  of  a  large  Meckel's  diTerticolum.  There  is  a  well-formed  supra-duodenal 
loop,  a  supiaroncal  kmk  dzaincd  hy  tJM  reotal  Ton,  and  the  ceeca  are  relatively  longer 
than  in  other  Bteganopodea.  The  mmcr  loops  of  Meckel's  tnot  tend  io  he  honolMd  up 
toiraKds  the  mesenteric  vein,  a  ftatnre  ttiat  cannot  well  be  lepMiented  in  a  diagnun 
showing  the  unfolded  condition. 

The  St^anopodes  are  typically  plscivoroos,  although  some  of  them  also  take  any  kind 
•(^.floBtuig  oanion,  and  in  all  of  ihem  aUowaaoe  moat  be  made  tat  fhe  pisciTOfOtta  leoglh 
of  gut.  Their:  apooentridtjr,  apart  feom  auch  homoplaiy,  eomiata,  <aa  in:tlie  Ooilfiiibo- 
morpha),  of  a  general  tendency  for  Meckel's  tiaot  to  he  expanded  into  a  serieB  of  ahttt 
straight  loops.  In  the  CoIymbomorj)lia>,  liowever,  these  loops  frequently  increase  in 
length  and  become  reduced  in  number ;  in  tbe  8toganopodos  the  tendency  is  rather  for 
the  minor  loopa  to  inereaae  in  number,  and  for  Meckel's  tract  to  be  either  bunched  up 
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tightly  or  much  elongated  as  a  whole.  Thf";p  two  forms  of  nioflifirp.rinn  of  the  middle 
loop  point  tuwardii  the  oouditioa  fuuud  m  uiauy  of  tlie  Ibididm  such  as  FLaialea,  and  in 


Intntiiial  Tract  of  PtUtantu  rufac«n*.    Lott«ring  aa  bofore. 

tlw  PtamingttM,  wlwie  MieolBel's  tiwst^  in  the  nnfoldBd  oooditioa  not  unlike  that  cf  the 

Pelican,'[i8  in  life  twisted  irregularly  into  a  spiral.  I  find,  then,  in  the  apooentricity  of 
the  Steganopod  Meckel's  tract  an  underlvijifr  ro^omblance  to  that  of  thp  Colymbomorphw, 
as  if  a  metacentric  position  had  been  common  to  all  these,  but  from  this  metacentre  the 
two  aeli  have  dirnged  fn  dttforant  diveetioM.  Ilheratodionof  thftGaeea,theriiortening 
of  tiie  leetimi,  and  the  Ibrmatioii  of  nunor  loops  ahore  the  o»ae»  but  drained  hf  Uie 
poeterior  UMMitaric  Yeioi  axe  oomnum,  but  not  hmurkUeb  h&  the  whole  set 
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A  K  D  K^E. 

(1)  ScOPiB/£. — In  Scopus  umbretln  [  \\<r.  itt)  the  duodenum  is  long  and  slightly  twisted. 
IffiokBl'g  tract  is  nearly  symmetrical,  a  large  Meckel's  diverticulum  being  near  the  centre 
of  its  periphery,  and  i*  expanddil  Into  a  number  of  vide,  itregulu,  but  in  the  main.  stna|^t 
minor  loops,  the  last  uf  tliesc  being  longer  and  filming  a  typical  Btipra-duodoDal  loop. 

The  rectimv  is  straight,  of  moderate  leiij,'th,  and  tlie  pair  of  ui«ca  arc  reduced.  The  reins 
are  typical   A  small  area  supplied  by  the  rectal  vein  corresponds  to  the  supia^cmcal 

Ftg.  10. 


Intwtii»lTiiat«f  Ag}»wiiMfcwMiT.  Littoriiig  h  befam, 

(2)  ARBEiDiK. — In  the  llt  itjus  and  Bitterns,  of  which  I  have  examined  n  7i umber  of 
species,  the  orround-form  is  like  that  in  Scopus.  The  duodenum  is  a  lonj;  narrow  loop, 
nearly  always  considerably  twisted  to  the  left,  usually  more  so  than  ap[)ears  in  the  two 
figuMft  (Nfciieorax  griteut,  fig.  1?,  and  Ariea  wmdidiirimt^  fig.  18).  Haolral'B  tract 
may  ba  zatiier  elongated  as  in  Nycticoraj;  or  relatively  shorter  as  in  Ardea.  It  is 
always  drawn  out  into  a  larG^  niniiher  of  minor  loops,  many  of  which  are  irregularly 
folded,  and  not  infrequently  complex  in  thctuselves ;  (he  distal  minor  loops  in  Artlca 
(fig.  18)  sbow  this  in  a  relatively  simple  form.    In  the  Little  Bittern  and  some  other 
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Hcrnns  the  complexity  of  the  minor  loops  is  very  ^rcnt.  The  penultimate  loop  of 
Mecktil  s  tract  is  always  a  typical  supra-duodenal  loop  with  "  bridging  "  vein,  and  them 
follow*  a  Bopn-oncvl  kmk.  It  is  typical  of  the  Ardeidse,  as  is  well  kDowa,  tliat  one  ct 
the  tiro  eoiio  oieoa  be  aliMD^  and  I  have  found  no  exoeption  to  this,  but  Beddnrd  has 
l«ooided  such  a  case.    The  rectum  itself  is  straight,  but  not  rery  short. 

A  considerable  part  of  the  apocn-'ntricity  of  the  intostinnl  tract  in  the  ArdesB  must  be 
attributed  to  the  fact  that  they  are  relatively  large  bii-ds  with  a  diet  consiflting  chiefly 
of  fish,  in  consequence  of  which  the  got  is  very  long  and  carrov.  Underlying  this  is  a 
gmeial  resemblaiioe  to  the  gtonnd-form  of  the  Steganopod  and  Odymbomorph  gut. 
shown  in  the.  symmetry  of  Meckel's  tract  anmnd  the  middle  mesenteric  yeio,  the 
persistence  of  a  large  Mecks^rs  diverticulum  opposilo  the  end  of  this  vein,  find  the 
format  ion  of  a  kink  immediately  above  the  colic  cajca  but  supplied  by  the  rectal  vein. 
The  special  Ardeine  features  are  the  elongation  of  the  duodenum  as  a  narrow  fold  earring 
to  the  left ;  the  throwing  ont  of  Medcd'a  tract  into  minor  loops,  which,  straight  in  the 
shnplMT  forms  and  always  folded  over  simply  ("  odhoco-ly  "  of  Gadow),  tend  to  become 
complicated  in  themselves.  The  prrsistcnce  of  only  one  of  the  colic  cttca  is  a  most 
peculiar  feature,  normally  absent  only  in  Scopus,  But  the  absence  occurs  not  infre- 
quently as  an  individual  abnormality  in  some  other  birds,  and  I  shall  make  further 
referenoA  to  such  oases. 

Although  Scopus,  so  for  as  the  character  of  the  intestinal  tmct  tahas  na,  is  nuve 
archecentric  than  the  Herons  and  Bitterns,  it  plainly  belongs  to  their  groiip  rather  than 
to  the  Storks  and  Ibises. 

(1)  Cic<»Nni»,K. — The  Storks,  of  which  I  have  examined  a  considerable  number,  present 
a  most  interesting  series  uf  modiiicatiuus.  Anmtomus  oscitam  (see  Piute  21>,  the  Indian 
Open-bill,  displays  so  little  difference  fh>m  the  ground-rorm  of  the  intestinal  traet  among 
the  set  of  birds  I  have  been  discussing,  that  I  do  not  think  it  necessary  to  figure  it  in  a 
separate  hloek.  The  duodenum  is  short  and  straight :  Meckel's  tract  is  thrown  into  a 
very  large  numher  of  sliort  straii;ht  h  op?  nearly  symmetrically  disposed  nronnd 
the  middle  mesenteric  vein,  the  latter  ruuumg  backwards  from  a  hirge  Meckel's 
direrliioaliun.  There  ia  a  Tery  large  and  complicated  sttpm-dnodraial  loop,  more  complin 
cated  than  in  any  of  the  other  Storks  I  huve  examined,  but  drainetl  by  the  usual  bridging 
vein.  Above  the  reduced  e;cca  lies  a  short  kink  drained  by  the  rectal  vein,  and  the 
rectum  is  straight  and  of  moderate  length.  In  I'seudotant(ylu«  ibis  (fig.  19)  the  typical 
Ciconiine  apoceatricity  beginu  to  appear,  and  tiiis  i&  ut  the  detinite  type  tliat  I  call 
aniiadial  and  am  inclined  to  regard  as  a  ante  sign  of  aflhtity.  The  duodenmn  is 
enonnoufllj  long,  but  the  bendii^  trhieh  appealed  in  Herons  is  here  transformed  to  a 
spiral  twist,  represented  in  the  figure  as  partially  uncoUod,  with  the  resnlt  that  the  vein 
is  out  of  the  mesentery.  Tlie  first  minor  loop  of  Meckel's  tract  is  very  large  and  is  in 
itself  slightly  twisted,  and,  in  the  unfolded  state,  partly  rolled  in  the  duodenal  spiial. 
The  remaining  portion  of  Meckel's  traet  ooniists  of  a  few  simple  folds,  symmetrioRl 
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about  &e  middle  mMentarie  vtka,  whioih  runs  from  a  ICedEel'*  diTertioulum.  The  distal 
pution  of  Meckel's  tract  forms  flrst  a  distinct  but  diort  supiM-duodeual  loop,  and 
then  a  flouhk'  kink  draiaed  by  the  rectal  vein.  Tln'  cwm  are  reduced  and  the  rectuta 
is  straight  and  short.  I>ig9ura  epiacopm,  Leptopiilus  crumeniffruK,  L.  argala,  aud  Cieonia 
alba  are  practicallj  identical  with  this  condition.  In  Cieonia  nujra,  whiuh  I  have  already 
iguxed  (26.  fig.  9).  the  OQuditum  ii  iim0ar,  «xoept  that  the  dnodaoal  loop  and  the  Ant 


1%.  19. 


loop  of  Meckel's  tract  form  more  perfect  spirals,  wkicli  in  the  unfolded  condition  are 
lollBd  togeHier.  In  Jfyeteria  amerietma  (lig.  2U)  a  rimilar  oonditbn  ezirta,  hot  the 
duodenal  qpiial  and  tibe  qjdral  on  the  fiiat  loop  of  Ueckri'i  tract  are  itill  longer  and 
more  complex,  and  are  more  intimately  rolled  together,  vith  the  result  that  certain 
factors  of  the  duodenal  vein  run  across  draining  the  loop  with  which  the  dnodcnum  is 
aasodatod.  These  are  represented  in  the  figure  as  divided  and  the  spirals  are  partly 
nntwisted.  Among  the  Storka,  then,  we  aee  tihe  ittteresting  state  of  aflhies  that  the 
eharaoler  of  the  gnt,  stsithig  from  a  metaoentrie  position  common  to  a  lai^  group  of 
bbrds,  de?elofia  along  a  spedal  radius  fonning  a  un^adial  line  of  apooentricily. 
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z,  cut  iods  ui  veins  from  ttr»t  ioop  of  Metker-i  Trnci  to  <luo<ieual  vein. 


(2)  Ibidid^. — I  have  already  figured  the  intestinal  tract  of  Tlatalm  levmrodia 
(26.  fig.  8).  It  ifi  more  archecentric  than  that  found  in  other  Oiconiiform  birds.  The 
dttodenuni  ii  a  kng  txnfm  loop  bent  lound  to  the  left  as  in  the  Henni,  Imt  dioiring 
BO  tnuse  of  qibal  focnuitiim.  Meckel's  tnot  eonsiste  of  ao.  elongated  qpstem  of  abort 
loops,  symmetricany  disposed  round  the  middle  mesenteric  vein,  which  runs  from  a 
Meckel's  divrrtirnlum.  This  region  of  the  gut  is  slightly  twisted  into  a  '^pinl  in  the 
unfolded  condition.  The  last  loop  of  Meckel's  tnust  forms  a  simple  supra-duodenal  fold ; 
the  caeca  are  short,  and  the  i«Btiim  is  abaight  but  eonaiderably  reduced.  PlateJM  is 
oertainly  low  doim  ia  tiie  Oioonufiorm  acale,  bat  none  tbe  less  it  db|ilays  the  featmea  of 
file  group  in  a  simple  form,  and  is  quite  different  in  the  character  of  the  gut  from 
Xmmmim  (flate  88)»  a  low  Gbacadriiform  bird  with  which  it  has  been  eomiiafed. 
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PiHENTCOPTEKlDiK. — In  Phaftiicoplenut  ruber  (fig.  21)  the  duodenum  is  a  simple  loop, 
but  with  a  slight  Heron-like  twist.  Meckel's  tract  is  Ter,v  much  elongated  as  in 
FlatttUOf  and,  again  M  in  that  bird,  ft  oonnits  of  Yoy  vataaj  short  loops  symDnebieal 
about  the  middle  mesentotio  veia  whioh  nua  towards  a  MecdEol'a  diTorticiilimi.  As  in 
Flatalea  this  region  is  twisted  into  a  rude  spin],  and  there  is  a  well-fortntMl  supra- 
duodenal loop.  The  ca?ca  arc  long,  and  the  rectum  is  of  moderate  length  but  straight. 
The  only  Anserine  feature  in  the  intestinal  tract  of  the  Flamingo  is  the  presence  of  long 
osMft;  and  this*  as  we  ahaU  see  in  tlie  fluthar  comae  of  thu  memoir,  is  an  obyioiisly 
muttiiadial  appooantvidiy.  In  all  other  nespeots  the  intestinal  tract  of  the  Fiaminii^  is 
thst  of  a  low  Oiooniifonn  bird. 


Us.  21. 


 w 


iBtwtiiMil  Traei  of  fkuttmpttna  niter,   Lottaring  at  Ittiau, 


It  is  nnneoeesary  to  do  more  than  sum  up  in  a  Urn  words  the  oonditions  of  the  gut 
foaod  smong  the  Giooniifonn  bmU.  The  ground-form  is  olosdy  similar  to  that  of  the 

Colymbomorpha>,  pointing  towards  the  existence  of  a  common  metaoentre  for  all  these 
birds.  From  this  metacentre  the  groups  of  Ciconiiforraes  liiivo  diverged  in  different 
directions  and  to  different  amounts.  The  Stcganopods  show  a  tendency  to  the  bunching 
up  of  the  loops  of  Meckel's  tcaet-  on  the  axis  given  by  the  middle  mesenteric  Tein.  The 
Herans  display  a  tendency  to  the  individttsl  elaboration  of  the  minor  ]oap»  of  ICeckel's 
trad.  The  Ciconiine  birds  show  the  mo.st  definitely  uniradial  apocentricity,  consisting 
of  an  clabomtion  and  intimate  connect ioii  hctweon  the  duodenum  and  the  first  loop  of 
Meckel's  tract,  with  a  reduction  of  the  posterior  portion  of  Meckel's  tract,  except  the 
supra-duodenal  loop.  The  Ibididsa^  or  at  kast  JPIefolsd^  show  a  pnmitive  eUboratioa  of 
Meckel's  tract  as  a  whole,  and  this  tendency  is  carried  fiirther  io  the  Flamingoes. 
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AN8EBIFORME8. 

P  A  L  A  M  E  ])  E  jE. 

Palajieubiujs. — I  described  the  iutestinai  tract  of  Falamedm  above  (Hg.  1).  The 
intestlDal  tracts  of  Chauna  chamria  (26.  fig.  10}  and  of  C.  der^ana  do  not  di£kr  frorn 
that  of  Paitmedea  in  my  esMUtial  detaiL  I  am  foUowing  Dr.  Gadow*!  daaaifieation  for 
convenience  of  rafcirenoe»  bat  it  is  obvious  that  from  the  character  of  the  intestines  the 
Palatncdea;  have  no  claim  to  be  plac^^d  in  clos«i  association  with  the  other  Ansoriform 
birds,  or  indeed  with  any  of  the  Carinate  birds  with  which  I  have  as  yet  been  dealing. 
The  Talamedese  exhibit  what  I  take  to  be  the  most  primitive  or  archeoeatric  type  of 
intottiiial  tract  to  be  found  among  bird*.  In  the  gat  tiwy  have  a  general  reaemblanee  to 
the  Batites,  and  to  the  lov  i  t  members  of  all  the  other  groups ;  to  such  they  bear  moro 
resemblancp  than  to  the  Ducks  and  Geeso,  whieli  iti  tlie  iatestimil  tract  exhibit  a  definite 
or  uiiiradiai  apocentricity,  no  trace  of  «  hich  oeeurs  in  any  of  the  three  Bcreamers.  On 
the  character  of  tlie  intestinal  tract  atuue  I  would  not  remove  the  Screamers  from  other 
bizdit  but  lathier  all  other  birds  from  the  Sereameis,  leaving  tliem  in  ceatnl  and 
primitive  isolation. 

A  N  S  K  R  B  S. 

Anseriti/'E.  -1  have  showTi  that  in  the  Carinate*  1  have  up  to  tliis  point  discussed, 
witli  the  exception  of  the  Pahuiiedeae,  there  is  strong  evidence  tor  tlie  existence  of  the 
apooentlio  type  of  gut  which  forms  a  metaoentre  from  vhidi  the  varioas  gronps  have 
dimrged  farther.   The  metacentric  charaeter  dMisists  chiefly  in  the  transform  it iuti  of 
Meckel's  tract  into  a  definife  series  of  narrow,  strainrht  loop<i,  folded  in  the  mode  Gadow 
terms  orthocoelous,  and  arranged  nearly  symmetrically  round  the  middle  raesentcrie  rein, 
which  forms  an  axiai  line  running  from  a  xMeckel's  diverticuhim.    The  form  of  the  gut 
in  the  Answidm  can  be  referred  easily  to  sttdi  a  metaeantric  ooodttion.  In  JMerunM 
mtkmoleuea  (fig.  22)  this  metacentric  condition  is  reproduced  with  almost  diagramntatio 
fidelity,  ati  interesting  eircumstance  in  view  of  the  primitive  [position  among  the  Anseres 
generally  assigned  to  this  bird.    The  duodenum  is  a  long  narrow  loop  ;  Meckel  s  tract  is 
thrown  into  very  bymmetrically-arrauged  narrow  minor  loops,  the  most  peripheral  of 
whicb  bears  a  large  Meckel's  direrticohim.  Between  tMs  and  the  duodennm  there  are 
tbiee  minor  loops,  a  number  typical  of  this  part  of  the  gut  in  the  Anseres.   The  hat  loop 
of  Meckel's  tract  is  a  typical  snpra-duodenal  loop  with  the  usual  "  hridi,nng"  veiti  from 
the  duodenum,  and  wirli  tlie  very  loiii;  cifca  closely  applied  to  it     The  rectum  is  not 
very  short  but  i^  slmigiit.    In  CyyntM  alralm,  the  tract  of  which  1  have  figured  in  a 
flormer  paper  ;^::6.  tig.  11),  certain  modifications  of  the  type  in  Antertauu  are  present. 
The  first  three  minor  loops  of  Heekd's  tract  are  move  eompKeated,  showing  a  tendem^ 
to  give  off  secondary  loops.    Tlie  axial  loop,  which  bears  Meckel's  diverticulum,  is  greatly 
elongated  and  usually  somewhat  irregularly  folded,  with  the  result  that  the  main  vein 
leaves  the  mesentery,  l>eiug  shorter  than  the  loop  itself.   The  minor  loop,  just  posterior 
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to  this,  is  usually  elongated  and  may  be  similarly  twisted.  The  supra-duodenal  loop, 
the  Gffica,  aad  the  rectum  are  as  in  Atuerattus.  The  vast  majority  of  Duck^  and  Geese 
that  I  Imve  examined,  howvnr  diflhrent  their  dze  and  habits,  Mthfullj  reproduce  this 
type.  Hie  diagnum  giren  for  C^g$nu  airahu,  with  the  most  trifliiig  alteialioiifl,  might 
•enre  for  Anas,  Anser,  JEx,  Chaulelasmua,  Bernicla,  DendrocygnOt  Fuligula,  yewntOm, 
Tadortuf,  and  doubtless,  so  constant  is  the  type,  for  many  others.  3fcrgus  nlhelbu,  the 
Smew,  presents  an  intcrestio^  variation  (&g.  23).  The  duodenum  is  unusually  wide ; 
Ifeoikel'a  tnct  iB  thrown  into  a  large  nnmber  of  veiy  ehort  loopi  at  the  periphery  of  an 
■InuMt  draalar  mesenteiio  fold,  hnt  Meckel's  dirertioittlum  liee  at  the  apex  of  a  somewhat 
ki^^  fold  lying  in  the  ade  of  the  eyatem.  There  is  a  aapm-daodaial  loop,  but  it  ia  not 


drained  by  u  "  bridging  "  vein.  The  coliu  cwca  are  paired,  but  practically  non-existent, 
and  Beddard  (2.  p.  45d)  mentima  an  inatanoe  where  one  of  the  two  waa  abaohita^  imhi* 
exiatent.  At  fiiat  aigfat  Ilua  inteatuial  treat  appeara  more  andieoantrie  than  that  of  any 

of  the  other  Ajiseriform  birds  except  the  Palamedece,  but  I  do  not  dou]>t  that  it  is  an 
instance  of  what  I  term  pseudocentric  simplicity.  The  caeca  are  obviously  degenerate, 
and  in  other  Mergaoserii  they  are  longer  ;  and  examination  of  the  first  part  of  Meckel's 
tract  shows  that  it  might  have  been  derived  by  a  fusion  of  the  three  flxat  nniiiir  Iw^, 
theae  having  been  moie  oompUoated  than  ia  Cy^raaa,  and  moce  as  thejy  are  in  iS^atola 
(fig.  24).  There  is  a  short  attpra>oiBOal  kink,  but  it  is  not  supplied  by  the  rectal  vein. 
Spatula  e^fpeata  (fig.  24)  shows  a  form  of  gat  which  is  simply  a  further  elaboration  of 
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the  Cygmta  type.  The  modifications  are  confined  to  Meckel's  tract.  The  three  most 
anterior  minor  loops  of  that  region  are  complicated  by  an  elaborate  series  of  minor 
folds;  the  axial  loop  bearing  Meckera  divectienliun  i«  as  in  O^gnm,  but  the  loop  next 
posterior  to  that  is  enomously  long  and  folded  on  it^t  lf,  tlic  v(  in  having  left  the 
mrspntery  and  mnnin^  a  munh  shorter  course  than  the  loop  itself.  In  Nettopua 
coronumdelitmtu  (fig.  25)  the  gut  is  relatively  shoi'ter,  and  an  apocentric  simplifioatioD 


Fig. 


latMtiiul  TrMt  of  JfeUopm*  eoromanddiaitmt.  Lettoriag  at  MbM. 


has  taken  place.  The  thrco  proximal  loop.s  of  McekoTs  tract  arc  rf'prespnt<''d  by  one 
short  aud  then  a  very  long  loop,  and  the  loop  next  distad  of  \hr.  axial  loop  i.s  coutorted. 
in  tliese  modified  loops  the  veins  leave  tlie  mesentery,  a  condition  comparatively  rare 
among  birda,  but  my  common  in  the  Anaerea. 

Considering  them  from  tb»  point  of  view  of  the  intestinal  tract,  it  ia  plain  that  tiia 
other  ATiF;tTi^f>r?n("i  must  be  removed  from  the  PalarnrclpfP.  The  latter  arc  nrchccentric. 
The  former  st!n(  ivoiw  a  metacentric  posititm  common  to  the  Colymbomorpliic  and  the 
Cicuniiformes,  but  iiuve  diverged  apocentrically  from  that  position,  forming  a  specially 
AoMrine  mstaGentre  (Plate  8ft). 
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PALC0NIK)RMB8. 
Cathaatjb. 

CATnARTin.K. — Of  these  I  have  been  able  to  examine  only  Catharl^  aura  (fig.  96). 

The  duodfiumi  is  lon^  and  is  coiled  into  an  irregular  spiral.  Meckel's  tract  presents  first 
one  vei  v  wide  lodp  and  then  a  nearly  circular  expansion  symmetrical  about  a  Meckel's 
div«>rticulum  and  thrown  into  short  irregular  folds.    Then  follows  a  Tory  large  but 


Intestinal  Tr«ct  of  Calhwtu  aura, 
lettMivg  ta  bolon. 


typical  supnfduodenal  loop  with  *'1)ri(lging"  vein.  The  caeca  are  tototty  «lMent,btit 

immediati  l  v  above  their  normal  position  lies  the  kink  supplied  by  the  rectal  v(  in.  I 
hav»>  already  shown  that  this  peculiar  little  loop  is  a  recurring  fcaliii-c  among  iln^ 
t'arinatcs  wc  have  been  considering.  It  occurs  without  exception  in  «U  llie  l-'aluoniforni 
binb. 
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ACCtVIVJlEa. 

GTFOoeRANiD^.  —  In  JS^rjpMtoriM  rfpHUvertu  (fig.  27)  the  duodenum  k  nmple. 
Meokel's  traot  presents  first  three  narrow  minw  folds»  and  then  expftods  into  a  nearly 

circular  portion  like  that  in  Cnthartes,  the  axis  being  given  by  the  middle  ini^.st  uteric 
vein  wliicli  runs  from  a  ^Meclccl's  diverticulum.  Tlien  fullows  a  long  supra-duodcnul 
loop,  drained  partially  by  a  "  bridging"  vein.  Posterior  to  this  is  a  typical  supra-cajcal 
kink,  and  then  a  pair  of  reduced  cawa.   The  rectum  is  of  moderate  length  and  straight. 


VSf.  s?. 


lutejtinal  Tract  of  Scrjpentarim  rejililiiitrvM.    Ltllcring  8S  belorc. 


VuLTUBiviB. — Neepinm  perencptemg  (fig.  28)  and  other  Valtures  which  I  have 
examined  are  dosely  similar.  The  duodenum  i<s  an  irregularly  expanded  lou]>.  .Meckel 
tract  presents  three  distinct  minor  loops  (numbered  1,  2.  and  ^  in  tlie  figure),  wliich 
reappear  rnii^tantly  in  Falconiform  birds;  then  follows  an  axial  loop  bearing  Meckel'.s 
diverticulum,  and  then  several  long,  rather  irregular  loops,  the  la.st  ot  which  is  a  typical 
supm-daodenal  loop  with  "  bridging  "  vein.  The  oeca  are  Testigial,  and  ahore  them  lie 
two  supra^cal  kinks  dramed  hy  the  rectal  vein.  The  rectum  is  short  and  straight 
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n )  ftyptieliiue. —  Gypohierax  angolentn^  (fig.  29)  displays  an  alimentary  tract  extremely 
like  that  of  tlio  trup  Vultures.  The  cluodennm  is  simpler,  being  a  lonjr,  narrow  loop. 
Meckel's  tract  liegms  with  three  distinct  minor  loops  (I,  2,  and  3) ;  then  loUow.s  an  axial 
loop,  with  SfeckeFs  diTertienluiii,  and  the  Tenuiniitg  part  of  the  tract,  inoluding  the 
supra-encal  kinka  and  the  Testtgial  caBoa,  ii  preotady  as  in  the  Yiiltttrea. 

(2)  JPolj/borinip. — in  FolyborvH  bra»iUcti$i*  (fig.  30),  the  Brazilian  Caracara,  the 
duodenum  focms  a  long,  sanow  loop,  which  ia  wound  into  a  spiraL  ICeokel'e  tract 
oonaists  of  a  set  of  nnall  loops  arranged  rery  aymmetrically,  the  astal  loop  as  usual 
bearing  a  Meekd's  diverticulum.  There  is  a  wetl'rormed  but  single  aaprapOncal  kink  in 
the  normal  position,  nnd  anterior  to  that  a  supra-duodenal  loop.  The  ceca  are  vestigial, 
and  the  rectum  is  short  and  straight. 

(3)  AicipitritKP. — In  Circus  cincraceus  (fi;:.  .''.1  i  is  to  be  found  what  maybe  res^anledaa 
a  central  condition  for  the  Falconidv.    The  duodenum  is  a  large,  very  wide  loop. 

32« 


Digitized  by  Google 


308 


VSL  p.  CHALHSBS  HITGBBLI.  ON  THE 


Meckel's  tract  exhibits  first  three  distinct  minor  loops,  and  then  is  prolonsrecl  axiuliy, 
bearing  at  its  extremity  a  Meckel's  divertioalam.  The  posterior  part  of  the  tnict  bus  one 
or  tvo  minor  loops  and  a        supm-dnodeiial  loop  trith  tvo  "  bridging  "  veins.  Then 

comes  a  large  supra-ciccal  kink.  The  oeca  are  vestigial,  and  the  rectum  is  short  and 
straiijht.  ^Vnotlier  C/'rciis  (the  species  of  which  was  tiot  idcntifioiri,  Cireaetiu  gullicmt 
and  Melotaram  ecaudatm  all  exhibited  precisely  the  same  couforniatiou. 


Inteitinal  Tract  of  ChffMtrax  mgtXtntU.  LoUeiing  at  hitan. 


(4)  Aquilino!,'^!  hare  ezamined  Aquila  tutdtaet  A.  cArgsa&«0,  A,  Verre«mxi,  Morphnat 
guiantntU,  l^^afttu  eoronafuSt  SaUaSiiu  aWeitla  and  JET.  ItwsogaUtr.  I  have 
alrearly  described  the  conformation  of  the  gut  in  the  TVliitc-tailed  Sca-Eag^  (a6.  fig.  12). 
The  (IniKlrnum  is  very  long,  being  thrown  into  a  complicated  system  of  seeondnr}'  folds. 
Meckel  s  tract,  also,  is  much  elongated  and  its  greater  j»art  is  composed  of  a  series  of 
Rhort  irregular  loops  suspended  at  the  pci  i[)bery  of  an  oval  stretch  of  mesmtery,  the  apex 
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t)f  the  systora  cniTyin;?  a  Mockcl's  diverticulum.  There  is  a  well-formed  supm-fUKMlenal 
loop,  which  is  spirally  twisted,  and  a  large  ^upra-csecal  kink  has  a  similar  arrangement- 
The  cwca  are  veatigial,  aud  the  reotum  »  short  and  straight.  SMUi^m  leueogatter 
differs  fram  tbe  forq|oiAg  onljr  in  that  its  duodenum  is  spimlly  twistMU  These  two 
birds  are  large  and  chiefly  pisciTomus,  and  the  homoplastic  increase  in  gat-leDgth  has 
ohscurcd  the  peetiliar  clianjcti^r*!  of  t'lc  T^il coniform  s:ut,  but  the  s^enernl  symmetry,  the 
jH-culiar  duodenums,  and  the  well-tormed  supra-csecal  kinks  are  Knflficirntly  distinctive. 
The  other  Aquilinie  i-cpeiit  exactly  the  pattern  displayed  by  L'trciis,  tlie  only  slight 
modification  I  have  found  being  that  the  8upiia*dnodeDal  loop  in  S^iuUUiia,  although 
drained  by  a  "  bridging  "  Tdtt«  is  yeiy  small.  The  supra-c»cal  kink  is  very  large  in 
most  and  distinct  in  all. 

(.'))  Buteovime. — Of  these  I  have  examined  A^ur  tachiro,  At>tnrina  magnirogtris, 
Buteo  eftfthronotus,  B.ferox,  B.j<t''«f,  Mi^rfM  f/otinda,  M.  ictinus,  M.  miprftna  Tn  all 
tbe  pattern  of  Circus  k  reproduced  witli  dosti  tidelity.  The  duodenum  is  irre<>;ular, 
bometimes  long,  narrow,  and  straight  as  in  the  genus  StUeo,  sometiiiies  irregularly 
expanded,  or  foldsd  upon  itself  sereral  times  as  in  some  ^eeies  of  Mihm,  Itfeclcers 
tract  is  always  as  in  Circm,  save  that  in  a  Buteo  no  tiaoB  of  Meckel's  diverticulum  wus 
retained.  The  >4tipr:i-duodenal  fold  is  ahvays  present  as  also  is  a  large  suprapOBCal  kink. 
The  caeca  are  vestigial  and  tlie  rectum  is  short  and  straight. 

((')  Frrlroiiiinr.—'l  have  examined  Fdlra  ronrolor,  F.  Feldeffffi,  F.  lanaritts,  F.  niffa- 
nogeuyit,  F.  pcreyrmua,  aud  Aiicrohieraw  meianoleucm.    The  rolooniuie  certainly  exiiibii 


lnl«stinai  Trscl  of  tntlixwujthy*, 
«.w.,  vMtvrsl  iierre.«lia>n.   Lelterins  u  bef«r». 


the  most  specialized  or  aporf»ntrIc  form  of  trot  an>ong  the  Falconidsp.  The  duofieniini  is 
always  u  lari^e  irregular  loo[»,  sometimes  with  minor  folds  (lig.  32).  somelimes  bent  on 
itsdf  (tig.  33).    Meckel's  tnict  Ls  always  A'erf  much  elongated  in  the  axial  line,  and 
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invariably  heurn  at  it<;  apex  an  unusually  hr<j;c  ^fcckel'i  dirartieiihliii.  In  Tnanj FalooiM 
the  tiist  portion  of  ^Nleckpl's  tract  displays  the  three  minor  loops  which  recur  amoni^ 
Palconiibt  m  birds,  in  Fal<!o  melanogenya  (hg.  32)  and  F,  Feldeyyi  (tig.  33)  two  of  thesu 
luiye  disappeared,  probably  in  eouieetion  witb  the  very  gVMt  (jongation  of  the  tract  as 
ft  whole.  The  ajptoal  portieu  of  Meckers  traot  may  be  inegutarly  twUted  as  in  the' 


Fig.  ay. 


iDtMtioal  Xraict  of  Ailw  PtW^gi.   LetlMinx  a>  Iwliira. 

Peregrine  Falooa  and  ia  FtUco  meloMgeagt  (fig.  32),  or  it  m%y  be  coiled  into  an 
irregular  spiral,  an  apocenirie  peculiarity  found  in  many  s{K.>cializL'd  types,  for  iostauco 

in  Pigeon?;  iinrl  Passerines.  There  is  nhrays  a  supni-duodenal  luop  ami  a  supni-crpcil 
kink.  The  c:rca  ;irc  vestigial;  in  ft  Pcregriue  Ealcoa  I  found  only  one  preseat.  The 
rectum  is  slioi  L  uud  sLi-aight. 

jpAMDiONlUiE. — In  the  Ostprey,  Ftuidim  haliuttlun  (tig.  3ii),  the  gut  is  enormously  long, 
and  is  of  rerj  narrow  ealibre,  a  inndifieation  obriously  in  aasooiation  wi^  pisoiTotoiiH 
habit  The  duodenum  is  long  aod  narrow.  Meckel's  tract  is  tlirown  into  a  very  lai^ 

number  of  narrow  loop.s,  arrani^d  round  a  nearly  oircular  mesenteric  e.vpanse,  the 
diverticulum  beinij  in  tiiH  nsu;il  plact?  at  the  central  [nuut  of  th«  curviul  system.  There 
is  no  supra>duodi.'oal  loop,  but  there  is  a  Hmall  iiupra*ui£cal  kink.  The  cuiua  are  vestigial 
and  the  rectum  is  short  and  straight. 

i 

'  The  Falcon iforiaes  are  on  the  average  rather  large  bird^i  with  diet  in  tho  main 
carnivorous,  witli  some  cxci-ptians  whicli  my  jtisclvoro  is,  and  a  f««vv  whicli  live  on 
insects;    i^xoept  ia  the  piscivorous  ca4e:i,  thuru  is  little  corructioa  to  be  made  for  dieU 
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Tlic  carnivorous  forms  are  on  the  avernj^e  the  hiri'or,  and  t!ic  raniivoroiis  shortoninp^ 
uf  thu  i^ut  is  ill  cuiisequeuce  disguised  by  the  relative  iucrease  in  Icu^h  as&ociated  with 
size.  The  geueral  featons  of  the  group  aie  a  tendon^  for  fhe  dnodenum  to  be  irregular, 
enlarged,  very  long,  or  spirally  twisted ;  for  Heokdli  tract  to  exhibit  three  definite  minor 
loops  anterior  to  a  median  loop  ])eariDg  a  Meckel's  direrticulum,  and,  posteriorly  to  that, 
lir><t  ono  or  two  irroijular  loops  and  then  a  supra-diioilenal  loop  and  at  least  one  snpni- 
csuuul  kink  diuined  hy  the  rectal  vein ;  the  caeca  are  always  vestigial  and  tiie  rectum 
sliort  and  stni^t.  The  departiures  from  this  common  type  are— first,  the  irr«^laritiea 
in  the  fish^ters ;  second,  a  progreinivo  tendenqr  for  the  lengthening  ot  Meckel's  tract 


in  the  axial  line  with  consequent  obliteration  of  one  or  more  of  the  other  minor  loops, 
and.  in  the  most  apocentric  casen,  with  a  spiral  rol(lin<»  of  the  tract ;  lliinl,  Srrpcnfariiui 
shows  distad  of  the  tirst  three  loops  of  Meckel's  tract  a  circular  expansion  of  the  mesentery 
l)earing  a  number  of  minor  loops,  and  this  ooaditlaitt  leads  naturally  to  the  condition  in 
Cir/Aarfes,  where  the  eirenlar  expansion  inTolves  the  aeoond  and  third  of  the  definite 
loops  on  Ihe  proxitnal  side  of  Meckel's  tract.  Attempts  have  been  made  to  show  a  more 
iTitiraatc  relation  between  the  Cathartje  and  some  of  the  Cicouiiform  liirds  than  between 
these  and  other  f  alconiformes ;  there  iii  no  ground  for  such  a  conclusion  in  the  structure 
of  the  intestinal  track  Still  less  ground  is  there  for  attempting  to  place  in  intimate 


Fig.  34. 


IntastiiMl  Tratt  of  /Wim  MmOm.  iMbtamg  u  Man. 
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idaticHL  any  of  ^  lUoonifonnn  witii  ObrAMia.  The  latter  Mid,  as  will  impair  later, 

is  definitely  a  member  of  the  Groiform  assemUagi^  and  for  relations  between  the 
Qruiform  birds  and  the  Falconiform  birds  it  is  necessary,  so  far  as  the  oharactera  ct 
the  intestinal  tcaot  take  ua,  to  go  back  to  the  axeheoeatric  type  underlying  all  birds. 

SuiCMAKr  ow  VEX  Peijlkck>>Ooltxbomokphinb  Beioabb.   (Plate  2t) 

At  this  point  it  is  convenient  to  attempt  a  rimmi  of  the  conclusions  to  which  study 
of  tin  Intertiiial  Traot  has  M>  Ikr  led. 

TUdng  the  Haroi  in  FaUmedea  as  the  archecentric  type,  it  appears  iiuA  the  Strathioaa 
birds  are  grouped  indifTercntly  around  it,  as  tliey  all  display  the  archecentric  character 
in  an  unmodified  or  very  slig^htly  modified  form.  Of  the  Colynxbomorphai,  Col^mbm 
exhibits  the  simplest  type,  in  fact  a  slight  but  definite  modification  of  the  Falamedea 
tana,  eouutbg  in  the  e^Moaion  of  Ueokel's  tract  into  »  set  of  straight,  narrow  loops, 
one  of  whidi  ia  aadal  and  hsaia  the  divertiettlum,  the  others  bdng  acmnged  nearly 
symmetrically  about  the  middle  mesenteric  vein.  There  is  usually  a  supra-duodenal 
loop ;  the  cseca  are  functional  and  the  rectum  is  short  and  straight.  This  form  is  of 
great  importance,  as  it  is  a  Pelargo-Colymbomorphine  metacentre  from  which  radiate  the 
type  of  intestinal  tract  displayed  by  Gadow'a  fiiat  Brigade  of  birds,  inoluding  the  Legion 
0^mboinor(duB  wiih  4he  Ckdymliifoniiei,  tiie  Sphaniaoifoniiei,  and  the  Proodlariifomies, 
and  the  Legion  Pelargomorphas  with  the  Giconiiformes,  Anseriformes,  and  Falconiformes. 
The  Grebes  are  more  apocentric  modifications  of  this  metacentric  type,  the  change  being 
chiefly  a  reduction  of  the  number  of  loops  of  Meckel's  tract  with  a  corresponding  inorease 
in  the  length  of  flie  indiTidiial  loops.  A  sli^t  but  etill  niore  apocentrio  Tnodffloation  of 
the  Peiargo-Oolyinbomorphuie  metaeeiitre  piroduaes  a  new  central  positioii,  whidi  may 
be  called  the  Steganopod  metacentre.  The  two  chief  additional  characters  of  this  are, 
firstly,  a  tendency  to  complication  and  len^rthening  of  the  duodenum,  a  tendency  which 
in  nearly  every  4»se  is  actually  fulfilled ;  and  seoondly,  the  appearance  iumiediately 
,  ahove  tibe  onea  of  a  kink  m^ppfied  by  the  loetal  tosmI,  although  belonging  to  the 
diainage-area  cf  the  middle  mesenteric  vem.  Hecket's  tract  does  not  difller  ftnda> 
meDtaliy  (1^.  35)  from  the  condition  in  the  Pelargo-Colymbomorphine  metacentre,  bat 
the  caeca  are  rrsduced.  The  Sphenisciformes  are  modified  from  such  a  condition  only  by 
the  greater  length  of  their  gut  aixd  ooasequent  increase  in  the  number  of  minor  loop 
on  Ifljadul'i  traet  The  Fkoodlariiliannei  are  modified  from  it  ehiefly  in  the  lednetton 
of  the  munbeF  of  loopa  on  If  eekel'a  tmot  and  the  great  incceaae  in  length  of  the 
individnal  loops  th.  axial  of  which  may  be  spirally  twisted  in  the  most  apocentrio 
forms,  e.  g.,  the  Oceanitid*.  Of  the  Ciconiiformos,  the  Steganopods  retain  their  meta- 
centric positiim.  The  ArdesB  start  from  that  position  {Seopua),  but  in  the  Ardcidse  the 
minor  loopa  of  UedkeTa  Ixaat  beo(nne  very  complicated  and  one  of  the  two  eaaea  ia  lost. 
The  CioonU  ststt  from  tlie  Steganopod  metacentre  with  forau  ISkiB  Anmtomm,  hut  they 
rapidly  reach  a  more  apocentric  condition,  tlie  chief  peculiarity  of  which  is  the  spiral 
twisting  not  only  of  the  duodenum  hwt  !'  the  first  minor  loop  of  Meckel's  tract,  and 
the  twisting  of  these  two  spuuls  tugtther,  so  that  sometimes  the  blood-veesohi  are  in 

aiCNnn>  sjebies. — zoology,  vol.  vxil  88 
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common.  Flatalea  is  less  upooentric  than  the  Stegauopod  metpSM^entre.  In.  it  Meckel's 
tnct  differs  feom  fhat  in  the  Pelargo-CoiymbomorpTiiae  uetaonitre  only  in  that  ft  is 
elongated,  tbrown  into  many  short  foldsi  and  spiially  twisted  as  a  whola.  FheuUeopttim* 

is  like  Flatalea,  but  It  is  still  more  archecentric,  inasmuch  as  its  csca  are  functional. 
Tlie  Falconiformcs  have  developed  from  the  Steganopod  metacentre  so  as  to  display  a 
central  type  of  their  own.  characterized  by  an  elongation  of  Meckel's  tract,  in  the  line 
of  fhe'  aactal  loop,  the  latter  t»earing  ths  il&rertioiiluiii,  amd  tto  settling  down,  of  the  gut 


FroceUariifcrmes 


Podiciped«s 


>Ig;86. 

Falco 

1 

RdconiMe  Viiltiirids 

Polybonn*  / 
Bum^mnffi  \     /      GypohlewJC  C^UMBf 
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RatiUB 

BfOtattm  of  Tnteatinal  Tract  in  the  P<>largo.rr)!pr.b'>morphiM  Bflglld«h 
(iVr  ColymbimoipliiM  rmd,  Coljiubomorphine.} 

between  this  and  the  duodenum  into  three  definitely  formed  loops.  From  thiB  the  higher 
Faloonidce  move  apoccntrlcally,  the  axial  loop  of  Mcclcors  tract  increasing  in  length  at 
the  expense  of  the  others  and  being  twisted  into  a  spiral.  Gypohierax,  with  its  irregular 
miii»  ktops  on  ICeckel's  teact  and  its  two  snpm-ascal  1dnks>  leads  to  the  Yultni^. 
8erf«niarim»  with  its  qplierically  e^^mided  Meckel's  tract  arises  somewhat  ontside  tiie 
TMeoniftwm  metoeemtteb  and  may  well  lead  to  the  mime  apocentrie  Cathartn,  whioh  liaTe 
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completely  lost  tho  cseca.    Pomlion  stands  byxtnlf;  its  ^t  is  so  extremely  long  tiMt 

none  of  the  usuul  miiior  lr>op!5  ('xcept  the  siipra-crrcal  kink  can  hr  irlfMitified.  TTaliaetvs 
is  a  simple  modification  of  the  Falconiform  metaxientrc,  the  irregularity  being  due  to 
iucrease  iu  length.  Jb'or  the  Auseridse  it  is  necessary  to  go  back  to  the  Pel»rgo-Colymbo- 
morpUiie  metaeentre.  Antmma*  is  practically  in  that  position  immodifiedt  mv»  tiuit  ^ 
the  OKGft  arc  still  longer,  a  oonditioa  oommon  to  all  the  Anieridn  eocoept  some  of  ihe 
Mergansers.  The  Cygnus  type,  with  its  three  definite  and  contorted,  minor  loops  on 
the  anterior  portion  of  Meckel's  tract  and  its  very  long  axial  loop  with  peculiar  blood- 
vessels, gives  an  Anserino  metaeentre  from  which  Nettopua  and  Spatula  liave  diverged 
still  fiirthtt.  MerffM  la  probably  a  paeadooenlieic  modifioafioii  cf  Hba  iS^MiMa  type. 

TiNA^OKUES. 

GBxrarsiD^.— Of  these  I  haye  been  able  to  examine  the  intestinal  tract  of  aevetal 
specimens  of  Tlhynchotus  fnfescem  and  Nothura  maculosa.  The  conformation  is  prae- 
tically  identical  in  these  two  foruia.  The  duodenum  is  along  narrow  loop;  Mcckel'b 
tiaet  {Bhynekoku  n^noem^  fig.  36)  is  divided  into  tiro  nearly  c^ual  parts,  the  laige 


Fig. 


<,  oiinim  loop  HDilirij  luthed  in  GtuU^  OUiar  Mtwliig  u  baAm. 

Heokel's  dirertieulum  lying  between  the  two.  The  flrat  porticm  is  one  v«ry  long  nanow 

loop;  the  second  portion  is  an  equally  long  and  narrow  supra-duodenal  loop  drained  by  a 
branch  of  the  middle  mesenteric  vein  as  well  as  by  the  usual  "  hridi^iui;  "  faetor  from  the 
duodenal  rein.  Meckel's  divertieulum  was  very  larire  in  two  apocimeuM  o(  Rht/nc/iottut, 
ifmall  iu  a  thiid,  and  very  small  in  Nothura.    The  small  minor  loop  just  distad  of  it 

38* 


SI6  DB,  P.  CBAWtEBB  UStOBSOM  OS  THB 

xcpnMntfld  in  figure  86  wm  pNMnt  in  two  •podraeiu  of  AlywJIolM,  tlbtmk  in  motiiar, 
and  pneiaiit  in  JRoMnm.  The  mbo»  iron  long  in  all,  and  Baddaid  (2)  loa  no<alfled  tha 
presence  of  long  cseca  in  the  other  genera  and  apeoffla,  and  of  TBiy  peculiar  enoa  in 

Calodromftg.    The  rectum  is  short  and  straight. 

The  figure  may  be  taken  as  representing  the  morphological  character  of  the  Tract  in 
the  TInaanifl,  aa  fiien  ii  litHe  oomotioo  to  be  made  for  halnts,  and  aa  the  oooffKiiiaitiKm. 
is  practical]^  idemtioal  in  lelatiml^  large  forma  snoh  as  Bfynekoiit*,  aaad  relatively  mall 

forms  such  as  Nothurtt.  It  b  dear,  tiien,  that  the  type  of  the  intestinal  tract  in  the 
Tin?!  mi  formes  is  markedly  apocentrie,  and  differs  from  the  archecentric  type  of  Po/o- 
medea  and  of  the  StrtUkiom  birds  in  that  the  rectum  is  straight,  and  more  notably  in 
that  lledcal'a  tcaofc  ia  expanded  into  two  long,  straight,  and  narrow  loops,  one  anterior, 
the  other  posterior  to  the  nidiment  of  the  yolkHBe,  hoUi  being  orthoooaknia.  Naiua]^, 
as  the  Batites  have  intestinal  tracts  of  archeceutric  conformation,  it  is  as  possible  that 
the  Tinamiform  gut  may  be  derived  from  Uie  Ratite  gut  as  from  that  of  any  other 
archecentric  form.  But  misx  as  the  character  of  the  intestinal  tract  goes,  there  is  no 
reaaon  to  aaaooiato  tbe  Tlnamitt  apedUly  witti  the  Batibea.  Nor  b  thare  any  reaaon 
to  aaaociafe  the  Tinamna  in  tbfa  matter  with  the  GaUUbnoee,  for  in  tiieae  the  gnt 
shows  a  fundamental  ardbeoentricity  underlying  a  tendency  to  apocentrie  derdopment 
in  the  direction  of  expansion  of  that  part  of  Meckel's  tract  supplied  by  the  pecurrent 
branch  of  the  middle  mesenteric  vein,  and  there  is  no  trace  of  this  feature  in  the  Tinamus. 
The  gut  of  the  Unamns  beats  a  dose  r«»emblanoe  to  that  of  specialised  BalUne  forms 
anch  aa  OMi  (fig.  45).  The  gut  of  as  I  shall  show  later,  can  be  regarded  without 
diffioolty  aa  an  apocentrie  deriyative  of  that  of  less  spadalized  Ballino  forms,  and  for 
this  reason  the  rescmblaucc  between  it  and  the  Tinamu  may  be  merely  superfioial. 
There  is,  however,  another  reason  for  not  rejecting  the  Ralline  affinities  of  the  Tina- 
miform gut  too  readily.  As  I  shall  explain  later,  I  have  only  gone  a  little  way  in  study 
of  the  aatonomic  nerFous  system,  and  fheiefiwe  cannot  yet  weigh  the  valne  evidenee 
to  be  drawn  from  the  modifications  exhibfted  in  different  birds.  There  are^  however,  at 
least  two  strone-ly  rontrastins;  types.  In  one  of  these  the  visceral  nerve  of  Meckel's 
tract  forms  a  ganglionated  chaiu  which  follows  the  contour  of  the  gut.  This  type 
occurs  in  Fakmedea  (fig.  1,  v.n.),  in  the  Struthious  birds,  and  in  the  Galliformes.  In 
the  Other  1^th«re  are*  much  smaller  nomber  of  largor  ganglia  on  the  viMsecal  nerve 
{Otis,  fig.  16,  v.n.).  This  type  occurs  in  some  of  the  SaUine  birds  and  in  at  least 
Nothura.  Another  strikint;  rp<;cmh!ince  is  that  between  the  conformation  of  tlie  ^it 
in  the  Tinamus  and  in  Opi^thocotnm.  To  this  I  shall  recur  later.  The  conformation 
of  the  gut,  then,  supports  those  who,  Ukc  Gadow,  isolate  the  Tinamus  aa  Tinamiformes, 
hot  at  the  same  time  snggests  possihle  xdationships  with  Gruifonn  birds  and  with 

If  Bsnu. — I  have  no  infomiaiion  regarding  this  gionp.   Naturally  knowledge  of  the 

conformation  of  the  alimcnt.iry  tract  is  mudi  to  be  desired  in  the  case  of  a  bird  the 
affinities  of  which  are  doubtful 
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TtrnNiCES— In  the  Turnioei  (X  hate  not  seen  Pediononuu)  the  dnodenam  (Tumut 
2>MM«m*m,  fitr.  ^7)  is  a  long,  narrow  loop  ;  Meckel's  tract  is  suspended  at  the  peripheiy 
of  a  nearly  circular  myenteric  expansion  and  bears  no  trace  of  the  diTcrticalum. 
There  is  no  specially  formed  STLpra*duodenal  loop,  but  the  very  large  caeca  (which  are 
dilated  towazda  their  extremitiea)  are  drained  pwtiy  by  a  bridging  rein  firam  fhe 
duodenal  vein.  Ibe  reotum  is  rdatiTely  long  and  Teiy  slightty  expanded  Into  foUs. 


IntMtiasl  Tract  of  Tvrmx  JhummUri. 
nrntttveX  Actor  rfatddh  nwanUaic  Tda.  Olhair  kMartng  m  bufem, 


This  intestinal  tract  i^  markedly  arubecentric.  The  simple  character  and  the  arrange- 
ment of  Uie  blood-Tessels  «re  doaely  similar  to  tiie  condition  of  PoIotMilM.  Tlie  oliKf 

modiEcations  are  absence  of  tbe  Meckel's  diverticulum,  the  increased  length  of  the  caeca, 

and  tlif  relatively  sliorter  rectnm.  So  far  as  flic  character  of  the  i,'ut  ind5c.'it<>s  systeinatii- 
position,  there  is  no  reason  either  t^)  retain  Turnix  among  the  Gallifonnes  or  to  rcmoTC 
it  from  that  assemblage.    It  is  simply  an  archeceutric  form. 
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M£GASODi]^.->In  Talegallug  Zafltowi  (fi^.  38)  the  duodeoum  is  a  straight,  oamaw 
loop  of  moderate  lengths  '  lledkeTs  traet  is  simng  st  the  perifdieEy  of  sa  sspans'e  of  the  ,■: 

mesentery,  and  forms  almost  a  complete  cii'clc  of  which  the  middle  mesenteric  vein,  • 
ruQnin^^  Srom.  the  Med^'s  direrticuhim,  focms  a  diameter;  for  the  gfeoitor  port  of  its 

Eig.a8w 


Intflidnil  'I'nct  of  TMtgiUhu  LaOimn.   Letteriiig  4W  Won.; 


course  this  tract  is  thrown  into  very  regular  oofnigKtionSt  but  its  distal  portion  is  nearly 

struight.  The  recurrent  factor  of  the  middle  mesenteric  vein  supplies  a  cousidci-aldc  part 
of  Meckel's  tract.  Tlie  ca^eu  are  of  moderate  length  and  are  drained  partly  hy  a 
'*  bridging  "  vein,  and  the  rectum  is  fairly  long  and  very  slightly  tixrowa  into  folds.  A 
stiikmg  fetttuxe  in  liUegalhUt  as  in  other  Chilli,  is  the  oonapionoaa  Tiscseal  neiTTe  (v.n.}> 
whioii  in  lliis  bird  is  a  gan^onated  diain  folbwing  the  sweep  of  Hedcel'a  traet. 

Cbacid.¥:. — In  Crax  Dtmbenioni  (fig.  39}  the  only  notable  difference  from  Talegallua 
in  the  formation  of  tlie.  ;^ut  relates  to  Meckel's  tract.  This  area  is  much  elongated 
distally,  with  tlie  result  tliat  the  riMmnviil  factor  of  tliL<  middle  mesenteric  vein  (r.)  which 
supplies  the  distal  portion  of  the  tract  is  much  enlarged,  and  appears  to  he  the  direct 
oontinttation  of  the  middle  mesakterie.  That  mn,  lioirem»  in  the  embryo  ruos  out  as 
xnual  to  the  diverticulum  as  I  figured  in  the  case  of  Argut  jfiffanfeu$  (26.  tig.  2),  and  its 
real  termination  in  the  adult  is  one  of  tbe  minor  braoolies  of  the  main  blood-ohanneL 
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la  association  with  the  growth  of  the  posterior  portion,  of  Meckel's  tracts  the  visceral 
ganglioiuited  ohain  fonns  a  curimis  eknigiited  loop,  whicb,  on  companwDii  bf  &§s.  38 
and  99,  irill  be  Men  to  "be  obTiondf  oonneeted  with  tlie  distal  gioirth  of  -tihi)  tract.  In 

two  other  species  of  Crax  and  in  two  species  of  JPenelope  the  conformation  of  the  gut 
with  its  blood>TeBsels  and  nerve  was  identical  in  all  main  points  with  the  ponditipn  just 

described.     '  '  .  ' 


iBtntinal  Inet  d  Cnut  DmibtHttmL  LcMeriog  m  bofom. 


Qauiblb.— I  htsn  «M»mffi  a  oonrideiaUa  number  <i<  tlisM^  imtlnding  spedss  of 
Argui,  CsmoMt,  CaUip^^  Ooittmktt  RwtooKitm,  QaUm,  £ophiofJioni»t  P«eo, 
PhaHmuu,  Perduft  and  Tetrao,  and  m  all  the  confonnation  closely  Tesembles  that 
shown  in  the  figure  of  Pavo  crisfnttts  (fii^.  10).  Meckel's  tract  is  more  elongated  in 
the  axial  line  than  in  the  Cracidte,  and  the  middle  mesenteric  vein  runs  obviously  from 
the  vaudne  of  tiie  dirertioalum.  There  is  a  similar  distal  prolongation  of  tiie  tiact 
drained  by  a  laiga  reeunemt  vein,  and  to  the  stni^  distal  pwtion  of  this  tibe  very 
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large  cSBca  are  closely  applied,  and  are  drained  partly  by  the  reourreat  vein  aad  partly 
by  a  **  bridging  "  vein.   The  rectum  is  relatively  abort  and  straight. 

Lk  the  Galli  generally  ttM  only  hmaglMtao  OMue  of  spoeeatridfy  that  Ium  fa  be 
aUomd  flw  it  tiie  inoraMed  leogUi  in  the  higer  fiwmi,  and  this  is  not  sufficiently  great 
to  distort  the  morphological  pattern  of  the  intestinal  coils.  In  all,  the  general  character 
is  markedly  archecentric  ;  in  the  Megapodida^  the  archecentricity  is  most  definite.  In 
the  CraddaB  there  is  an  apooentric  modification  of  a  definite  nature,  although  not  great* 
and  consisting  in  the  peenliar  expanakm  of  the  diital  mgion  of  UeekeTs  traot  witii 


oaiaddent  alterotioa  of  the  nsoeml  nerre  and  of  the  fiMton  of  the  middle  awMotem 
vein.  In  the  Gallidn  a  similar  dumge  has  oooorred,  hut  liai  aflbcted  the  Uood-reesels 

and  the  visceral  nerve  (the  course  of  the  latter,  not  indicated  in  the  figure,  very  doiely 
resembles  that  in  Talegallus)  to  a  much  smaller  amount.  On  the  other  hand,  the  csca 
in  the  Gallide  are  much  larger,  and  the  small  factor  of  the  duodenal  vein,  which  in  Cr<ut 
mine  firom  them  tritlun  the  mesentery,  is  enlarged  in  the  Qallidse  and  liaa  htoicen  through 
the  mesentery.  It  is  plain  that,  so  far  as  the  coaoformttiom  of  tiie  intestine  indicates,  the 
Galli  are  all  closely  allied,  but  there  is  a  distinct  bads  for  their  difisiop  intoMegiyodidg, 
Oraoida,  and  GaUidas. 

Opisthocohi. 

I  have  already  described  and  figured  the  intestinal  tract  of  Opisthocomus  crhtatm 
(27.  fig.  1).  The  duodenal  loop  is  short  and  wide.  Meckel's  tract  is  thrown  into  three 
wdl-marlKd  nsnov  loops,  the  seeoad  ol  iriwA  is  rather  vider  and  has  a  tendeney  to  be 
twisted  &ifto  a  vety  slight  spiraL  In  a  ehiok  and  in  two  adults  I  found  no  traoe  of 
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Heckel's  dirertkulttiii,  but  towards  the  extMmitj  of  this  loop  the  place  of  attachment 

of  the  yolk-sac  was  marked  by  a  stronc:  renmant  of  a  ventral  mesentery.  In  a  tliird 
adult  this  mesentery  ran  to  a  very  smaii  vestige  of  Meckel's  diverticulum..  The  most 
distal  loop  of  Meckel's  tract  was  wide,  and  doaely  applied  to  it  were  the  pair  of  larg;e 
eaeoa,  drained  portly  by  a  "brid^g"  fticlor  of  the  dnodeoal  vein.  Tlie  rectum  ia 
unusually  long,  retaining  the  archecentric  condition  of  being  thrown  into  minor  folds. 

It  is  plain  thfit  f  lio  condition  of  the  int^^stiiial  tract  in  this  group  is  markedly  apocentric, 
except  with  regard  to  the  rectum.    From  this  point  of  view  the  Opisthocomi  do  not  find 
a  natural  place  among  the  Galliformes — first,  because  in  these  latter  the  general  condition 
of  the  gat  ifl  arobecentrio ;  and  second,  and  more  important,  llie  amaU  degree  of  apocen- 
tricity  displayed  among  some  of  them  consists  of  a  peculiar  expansion  of  the  diatal 
portion  of  Mecktl's  tract,  and  there  h  no  trace  of  this  feattjre  in  Opiithfirortim.  The 
apocpntricity  of  Opiadioromm  may  lie  compared  first  with  that  of  the  Tiimmus.  If 
the  very  small  loop  seen  just  distal  to  Meckel's  diverticidum  iu  Rhynchotm  (fig.  36)  were 
prolonged,  carrying  -with  it  the  diverticulum,  the  cmidition  in  (^^hoeomnt  would  he 
readhed.   A  second  suggestion  of  relationship  is,  as  I  have  already  pointed  out,  n^iven  by 
comparison  with  the  form  of  the  tract  in  Ptivoden  nnri  tV.r  Pi-^'oodo     la  Pteroclet* 
(rf>.  fiij.  1^)  the  condition  of  '>rnckcl's'  tmct  and  of  the  long  c-dXix  is  extremely  like  that  in 
Opinlhocomm.  the  most  notable  ditTerence  being  tliat  in  Opisthocomua  the  axial  loop  bearing 
the  diverticulum  is  slifrhtly  twbted.  In  the  Pigeons  (26.  fig.  19) the  twisting  of  the  axial 
loop  may  be  carried  much  further  and  the  cceoa  are  reduced*   When  I  first  made  this 
compariwn  of  (lie  'j^wi  In  thesR  three  groups,  I  accepted  the  common  view  that  eutaxv  or 
quintocubitulisni  Avas  a  primitive  condition,  and  diastaxy  or  aquintocubitnlism  a  derived 
condition,  and  it  was  witli  hesitation  that  i  put  Ojiiitthocomtts,  an  eutaxic  form,  between 
Pteroelet,  a  diMtataxie  form,  and  the  Columbidn,  then  believed  to  he  diastataxic  Since 
then  I  have  shown  that  the  eutaxic  condition  is  probably  a  multiradial  apocontriciCy 
derived  independently  from  the  (liastafaxic,arclieccntric  condition  of  the  vciwj;.  Moreover, 
I  have  shown  (28)  that  amonir  the  Coliimbida'  eutaxic  forms  occur.    There  is  therefare 
no  difficulty  iu  the  way  of  supposing  tliat  the  gut  furms  iu  the  i'igeous  and  in  OpMho- 
eomua  are  derivatives  of  the  condition  in  Fhroclee.  In  the  paper  in  vbidi  I  described 
the  intestinal  tmrt  of  OpitiAoeomm  (27)  I  pointed  out  also  that  there  were  resemhlanoes 
between  the  gut  of  OpislJiocomm  and  the  ^iit  of  the  Cuculidie,  thereby  recalling  Garrod's 
( 13)  8ug!»e^ted  relationship  between  Fowls,  r>i/)i»;Ao/w«M/»,  and  Cuculidaj.    It  is  true  that 
among  the  Cuculidte  Meckel's  tract  is  thrown  into  three  loops,  but  an  examination  of  a 
larger  number  of  CuoDlids  has  shown  me  that  important  di^forenoea  distinguish  the  throe 
loops  in  OfMkoeomif  and  the  loops  in  Cuoulidn. 

Taking  the  Gallifoi*mes  as  a  whole,  it  appears  that  the  form  of  the  gut  in  the  Turnices 
is  archecentric;  in  the  Galli  it  is  still  archecentric,  but  with  a  tendency  to  a  s]ieciai  mode 
of  apocentricity ;  in  the  Opisthocomi  it  is  markedly  apocentric^  and  the  apoceutriuity  is 
quite  diffinent  in  kind  from  that  found  among  the  Qallif  but  with  marked  resemblanGCB 
to  the  condition  in  Pteroele*  and  the  Figewis. 

maovh  sbbibb.— nooiOGr,  voi*.  vnt.  94 
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GBUIFOBMES. 

R&LLiDJt. — In  Otiydromua  auUralia  (tig.  H)  what  I  find  to  be  the  typiatl  B»lKoe 
conrormation  of  the  intestioal  tract  is  presented.   The  dnodenum  is  a  straight,  nanow 

loop  of  moderate  length.  Aleckel's  tract  is  drawn  out  into  a  definite  number  of  loops, 
all  of  wlitch  are  fairly  straif^ht.  The  first  of  tlu'se,  uuirked  "a"  in  the  fisxnrt's,  sucpeeds 
tUc  duodenum;  the  seuoud  ("6"  iu  the  figures;  is  o&ial  and  bears  on  its  di:>tai  side  a 
lavtge  Heclcel**  divertiioulam.  The  tfaiid,  marked  *'  6,"  like  the  others  i«  a  narrow  loop 
belonging  to  the  dnUnage  of  the  middle  meeenteric  rein ;  and  the  fourth  is  a  well-marked 
supM-duodoDal  loop  drained  by  more  than  one  bridgmg  factor  of  the  duodenal  vein.  The 


Kg.  41. 


Intofitinal  Tract  of  Oryilrmnut  auttrali*. 
0,  h,  e,  Ui«  thfM  loops  «f  Mwikiir*  Tract  ohuraetwistic  of      Gmironow.   Other  tottering  u  befora. 

lyng  cosca  are  olosely  att&died  to  tbi»  laat  loop  of  Meckel'i  tract.  The  reetum  it  straight 
and  of  moderate  length.   This  oooformataon  is  found  in  all  the  members  of  the  Baltidse 

tliMl  I  have  «>xau)iDed,  e.  <^.,  Aramidea  ypecaha.  Ores  jiratensis,  (Inllinnln  pha'iilcura, 
iDiiornia  tmirtinicun,  J^or/t/n/yio  nprtfhttn,  niul  /*.  poUorrphiilus.  I  ilcm  rihvd  this  eonditiou 
of  the  gut  correctly  in  a  t'ornier  paper,  but  in  tiie  dmuing  of  Crex  {id.  fig.  Vi}  the  third 
minor  loop  has  been  omitted  by  an  unfortunate  mistake,  so  that  the  description  dow  not 
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tally  with  tbe  figure.  The  differences  which  occur  amoni;  the  Knllidse  are  insignificant ; 
in  some,  there  are  two  *'  bridging  "  veins,  in  <?omp,  oro ;  tbe  Meckel's  divcrficuluni.  which 
ia  always  large,  may  be  extremely  large,  the  size  of  this  structure  being  a  characteristic 
foatiiiiB  of  the  group ;  the  ibird  rabiidiary  loop  of  If edcel's  tmet  oocasion&lly  ii  idii^iilr 
smaller  tiiaa  the  other  loops. 

Qkuivm. 

(I)  Gruitue. — In  Gnts  virgo  (fig.  12)  and  other  species  of  Grux.  and  speeiis  of 
Aiiihropoideg  and  Balcarica  are  practicsilly  identical,  the  lars-p  5<ize  has  hr()iif.'ht  with 
it  a  relatively  (^reat  increase  of  length,  but  the  fundamental  identity  of  the  contormatiun 
of  the  gut  with  that  exhibited  by  the  Bails  is  obrious.   The  duodenum  is  similar. 


Intcatiml  TntJt  of  <7nii  Lrtterins  »  ■■>  "S* 


nltlsniij^li.  on  account  of  its  v^rvwX  length,  it  is  partly  bent.  Mrckel's  tract  disspiays  the 
same  four  luups :  "a"  being  widened  out ;  "  6,"  theaxial  loop  being  very  long  butcarrying 
a  Meckel's  diverticulum  In  the  characteristic  position,  oti  the  distal  limb  of  the  loop ; 
••ff"  being  small  but  compound;  and  the supra-dttodenal  loop  to  which  the  long eieca 

are  attached  being  much  enlarL^c  !  It  is  plain  tlint  ■^^  e  have  here  n  ^^imple  mnflificntinn 
of  tlic  Ralline  j>nttern.  the  modilictttion  being  due  to  the  relatively  greater  length  of  gut 
that  occurs  in  larircr  birds. 

(2)  Aramtnw. — The  very  inleres>tiug  form  Arumus  xvolopaceun  (tig.  4;J)  displayi*  a 
lunformatjon  of  the  intestinal  tract  which  differs  only  in  minor  respects  from  that  in  the 

34» 
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Hails  and  Cranes.  The  duodenum  is  normal ;  Meckel's  tract  displays  the  loops  wliich  I 
have  marked  "a"  and  "6"  precisely  as  in  the  ilails,  and  "4"  the  axial  loop  bears 
a  large  diTertionliMtt  on  its  distal  limb.  Th0  posterior  portiim  of  the  tract  differs :  in 
jjkcf.  of  "  c,"  tlio  third  loop,  and  of  the  normal  supra-duodenal  loop,  there  are  a  set 
of  irregular  small  loops.  Tho  c.ncfi  are  short  hut  wide  and  in  the  natural  condition 
contain  fseoal  matter.  The  reetiim  is  short,  wide,  and  straight  I  am  dispnsefl  to  think 
tliat  the  type  ia  Aramtts  is  more  archccentric  than  the  types  displayed  by  the  Cranes  and 
Baits.  Although  tiie  ai&il  loop  witb  the  diveirtlciitum  on  its  loww  limb  is  charaetsr- 
istioally  BalUne,  the  general  coolacniatioa  of  Meekel's  tiact  is  much  more  like  tiie 


fig.  43. 


lotoiftiBilTnMof  ilramiitiMlqMHiM.  LuOedag  ut  ia  tg,  41* 


iircheceutric  oouditiou,  and  this  similarity  is  increased  by  the  modem te  length  of  the 
csBca  and  the  alwenoe  of  a  speoislized  supra-dnod«ial  loop.  I  think  it  is  more  probable 
that  the  lon:^  casca  of  the  Cranes  and  Bsila  are  an  apocentrie  modiflcatinn  than  that  the 

relatively  shorter  cffoa  of  JrnmuR  are  pseudocentric  degenerations,  for,  as  I  hoyjc  to  show 
lat<'r.  in  the  vast  majority  of  cases  where  the  caewi  an-  obviously  dei^enerate,  tiie 
*'  bridijiug  "  factor  or  factors  from  the  duodenal  vein,  which  originally  dniiued  tliem, 
|>eraist  to  drain  a  qiecialiied  supra«dnodenaI  loop,  and  there  la  no  trace  of  this  in 
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(3)  Psoph'inm. — As  the  position  of  Paophia  ia  one  concerning  which  there  has  been 
no  little  ditferenoe  of  opinion,  it  is  interesting  to  find  that  the  oonformation  of  the  gut 
in  Ptcpkia  erepiiam  (fig.  44)  is  typically  Ballbe.  As  will  be  aeen,  it  comfomw  in  every 
way  to  the  ehamcter  tjrpionl  ot  tbe  Ballidtt.  Aj  it  it  ptobeble  iiiet  the  diffevenoee 
between  the  type  in  the  Cranes  and  that  in  the  Bails  is  due  merely  to  the  larger  size  of 
the  fonuer,  there  is  no  reason  to  be  drawn  from  the  character  of  th«  •rtit  for  placing 
Paophia  preferentially  either  with  the  Cranes  or  with  the  Rails.  It  displays  the  ground- 
Jonn  oommon  to  both  lefak  Psophia  ebtetira  ia  simplified  in  the  directaon  of  CaijaniB 
and  the  Busterd ;  the  loops  on  either  aide  of  the  axial  loop,  *' «  "  and  "  «,**  haTe 
piaetiflallj  diaappeairad,  so  that  the  coafonnaiioa  in  (Hit  ia  dosely  imitated. 


laletHiMlIhwIftrAtplliiicrqiitaia.  lattennf  M  in  ig,  41. 

DiCHOLOf  nms.— I  have  already  described  and  figiued  the  iatesfanal  tcaet  ia  Oariama 

crittata  (26.  fig.  14),  and  the  condition  in  Bumieister's  Cariama  {Climga  Bunneiateri)  is 
practically  identical.  The  duodenum  is  a  long  narrow  loop.  Meckel's  tract  displays 
the  Raliine  loops  "  a  "  and  "b"  ;  hut  the  two  are  merged  proxinmlly,  "  b  "  displaying  a 
Keokel*a  diverticttlttm  on  tbe  distal  limb.  There  is  no  tnwe  of  loop  **e**i  but  there  is  a 
large  supnnlnodenal  loop  diained  partly  by  a  "bridging"  vein,  and  havini;  the  long 
caica  closely  applied  to  it.  The  rectum  is  straight  but  of  fair  It^ngth.  It  is  plain 
that  the  intestinal  tract  of  the  Dicholophidse  prest^its  an  aimcentric  character  of  a 
definite  nature,  but  which  may  be  regarded  as  a  simple  derivative  of  the  type  shovra  in 
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the  Rallids  and  Gruidir,  tb*'  loops  of  Meckel's  tract  beini^  long  and  straight,  the  first 
And  secoud  being  partly  fused  aiul  the  third  Imvin^  disappeaiLd 

Otioiu^. — I  have  had  the  opportunity  of  examimng  only  Ott»  tarda,  the  Great 
Bmbird.  lit  it  (fig.  45)  the  duodeaum  ia  a  loDg  wirroir  loop.  Meckel's  tract  is  throMm 
only  into  two  loops,  of  which  the  ieoond  is  a  veiy  large  saptaFduodeaat  loop  drained  hy 
a  pair  of  large  bridging  vessels,  and  has  Jong  and  peculiar  cieca  closely  ap^ied  to  it. 
The  proximal  loop  I  take  to  he  the  axial  loop  seen  in  the  Rallids ;  it  bean  apon  it,  low 


Fig:  46. 


lnl<Mtin>l  TiBct  of  Oti§  tarda, 
wtm  entcriitg  nciieiilary;  v.n^.,  KMiglimn  iu  dxiodMuni  fhun  which  nervca  paw  to  nee*  tiai.  ntiirt- 
4T]od«ml  iMp;         Iifge  fdPitliott  of  vbeeni  nerw;       bnuch  of  viaeenl  nerve  in  rectma. 

down  on  its  diRtal  limb,  a  Hechel's  diverticulum.  A  pair  of  very  small  but  quite 
definite  folds,  marked         and        in  the  figure.  I  take  to  represent  the  similarly 

di'si^uated  large  loops  in  the  Kallidii'  nnd  (iruidaj. 

Till-  infes^tinal  Irnct  of  Olis  is  ccrtaii  ly  markedly  aporenlric.  'I'hc  Inops  rtre  nl!  very 
(U'liiute  aud  the  supra-duodoual  loop  in  particular  is  highly  spi'cializfd,  l)eiDg  ch)s«>iy 
applied  to  tiie  daodenutu,  over  which  it  lies  in  the  uufdded  condition,  and  from  which 
it  receives  not  raly  a  pair  of  bridging  veins,  hut  tuo  branches  of  the  autonomio  visceral 
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nerve  coming  from  a  special  ^auglion  in  the  duodenal  loop  (fig.  45,  r.n.^r  ).  Tlie  peculiar 
oa*ca  which  have  ht'vn  AcsrrWw]  by  P(*ddard  (2.  p.  '.i32]  rtrc  specialized  not  only  in  their 
great  length  but  in  tiieir  internal  stt  ucturc.  The  general  character  of  the  gut,  however, 
especially  if  I  am  cjorrect  in  mj  interpretatim  of  the  small  folds  marked  a  '*  and  **  c," 
is  obvionsly  Balline.  The  resemblance  between  the  gnts  of  Oii»  and  of  the  Tinamus  is 
certainly  striking,  the  only  notable  difference  being  that  in  the  Tinamu  the  caeca  are 
le-ss  s|)ecin!iz*'d  and  that  Meckel's  diverticulum  lies  distad  of  the  srreat  Jnop  of  Meckel's 
tract  ratlier  than  actually  on  it.  1  regard  the  closeu^  of  the  resembiaoce  as  not 
defiuitely  niorphologica). 

lluiNOcuETiu.*:.— iu  lihuuteUetua  jubatus,  the  Kagu  (fig.  46),  the  duodenum  is 


a  simple,  short,  and  narrow  loop.  Meckel's  tract  shows  first  a  [mir  ol'  minor  loops,  the 
seeoud  of  which  is  tlouble,  tlien  an  axial  loop  with  a  large  diverticulum  ab')ut  the  middle 
of  its  distal  limb,  then  a  large  simple  loop  marked  then  a  long  narrow  supra- 
duodenal loop  with  a  bridgtDg  vein.  The  cmca  are  rather  short,  and  the  rectum  is 
straight,  wide, and  of  jnoderatc  length.  The  intestinal  trac  t  of  this  bird  wrtainly  differs 
considerably  from  that  of  other  members  of  the  (iruirorm  assemblage.  The  most 
important  dilTerencea  are  the  presence  of  an  additional  loop  on  Meckel's  tract,  the 
circumstance  that  the  whole  of  that  tract,  with  the  exception  of  the  supra-duodenal 
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loop,  displays  iu  the  imfoldcd  condition  a  slightly  spiral  twist,  iiad  fhf  sliortening  of  the 
Cfieca,  a  character  shared  with  £uri/pyga.  The  resemblauoe  u>  tiie  ilailine  type,  how- 
ever, it  fudy  Btrong.  lledc«l'»  tract  is  produoed  into  a  set  of  minor  loops,  of  wbiob 
two  iBpieaent  **  a,**  frhile  *♦  ^"  with  the  diverticulum  midway  on  the  distal  limb,  and  **  <r " 
arc  normal,  and  th(^  last  is  a  supra-duodcnal  loop  siiiiplificd  in  correspondcaoe  with  the 
reductiou  of  tlic  aeai.  Rhinochetm  has  jjoea  compared  with  Scopus,  hnt  the  character 
of  tlie  tract  docs  not  support  this  comparii»un.  Iu  EhitMchetm  there  is  no  trace  of  the 
twurfiod  dttodeauo,  the  diTarticulnm  is  in  the  Gruiform  poaitioii,  and  lieidcel's  tnot  is 
thzoim  iafco  dvfiiute  minor  loops. 

EinoneiDiB.— JRsrKPjrfa  k»lia»  (fig.  47)  departs  still  more  from  the  othw  Gruiformes. 


fig.  47. 


IntMtiulIkMtflir  Airyp9«^X«Km.  LatteriDf  w  befDM. 


The  duodenum  resembles  that  of  the  other  forms,  hut  Meokers  traot  is  much  more 
anheoentric,  the  greater  part  ef  it  eonsisting  of  an  irrogolarlj  folded  gut  swung  at  the 
periphery  of  an  oval  expanse  of  mesentery.  The  large  diverticulum,  however,  is  not  at 
the  apox  i)f  (lie  tract,  but  in  the  tvpiwil  Gruiform  position  on  the  distal  limb  of  the  axial 
loop.  Thf;  disUil  portion  of  M>  ck>^rs  tract  is  a  definite  supra-duodenal  loop  with 
bridging  vein.    Tlic  ca;ca  arc  \  cstiL,nal,  and  the  rectum  is  long  and  nearly  straight. 

Hei.ioknituid,l.— la  Heliornia  J'ltUca  (%  48)  the  typical  Kallinc  or  Uruiforni 
characters  again  appear.  Th>t  dnodennm  is  simple  and  narrow.  Meckers  tract  display!! 
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the  tlireo  loops  "a,"  " b"  aud  "  c  "  very  defniiiely  c^m^^n  out.  In  IT.  sin'hiamrn.'i/ii,  tho 
conlornitttion  is  similar,  alfhoui,'li  t)ie  loops  arc  not  so  indepeudont.  In  iioither  is  there 
a  (UveiliciiluQi  present.  Tlie  po&tcrior  portiou  of  Meckel's  tract  is  a  detinite  supia- 
dnodenal  loop  drained  by  two  "  Indging  "  reBseb.  The  ccBca  are  <rf  modonte  lengtfi,  and 

the  rectum  is  as  in  the  othen. 

It  is  plain  that  what  T  term  a  tnctaopntral  condition  underlies  the  conformation  of  the 
alimentary  tmct  in  the  Oruiform  assemblage.  This  metaceutre  possesses  a  simple 
duodenum  ;  Meckel's  tract  is  produced  into  four  straight  loops*  of  which  "  b,"  the  axial 


Fig.  48. 


iDteotinal  I'mt  of  f/rliornU  fulUa.    L»tt«riog  M  in  tig.  41. 


loop,  carries  the  diverticulum  on  its  distal  limb,  and  of  which  the  last  is  a  large  supra- 
duodenal loop  drained  by  bridging  Tcssek  and  with  the  long  ctieca  closely  attached  to  it. 
91ie  Ballidn  and  Groidn  display  tiuB  metaoeiitral  ebavaeter  nithoat  modifioaiion  of  any 

important  kind.    The  Dicholophidse  and  the  Otididse  have  moved  apooentrically  from  it 
by  reduction  of  loops  "  n  "  aud  "' c"  and  greater  specialization  of  the  snpni-duo<1<nial 
too}j.    JMiornis  is  luetaceutral.    Uhitiochetua  and  Euryptf<fa  are  slightly  moditicd,  the 
apparent  archeceotricity  of  the  latter  being  possibly  pseudocentric. 
ncoHD  8B]an.—iooL0«r>  tol.  fin.  35 
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.  CHAKADBIITOBMES. 

LlMIOOLA 

CuitAintiiDiE. — htTfi  already  deMribed  and  fignred  the  oonformation  of  the  intei- 
iinal  tract  in  the  Curlew  (ynmmhu  arquaiaf  26.  fig.  15).   Tbe  duodenum  is  straight 

uud  narrow.  Meclvers  tract  is  more  archcccntrif  limn  in  llic  (lriiifoim(-s,  inasmuch  as 
the  minor  loops  arc  not  well  separated  from  the  general  course  ot  the  gut.  None  the 
less,  such  minor  loops  exist,  and  markedly  recall  the  common  Gruil'orm  type,  although 
tho  oooditioii ia  leaa  apooeotric  There aie  three  main  loope  oorresponding  to  *' a"  '* b" 
and  "  c  "  of  the  Gmifocm  gpat»  aod«  as  in  that  assemblage,  "  b  "  the  axial  loop  bears  on 
its  diatal  limb  »  very  large  Hcokd'a  divertioaliiin.  The  distal  part  ot  the  Tract  conaiata 


riB.48. 


tBte«iuMlImet«f  in«iqi«i«^NW.  lettcriag  w  in  fig.  41. 


of  ft  au^A-duodenal  loop  not  veil  aepamted  from  the  general  outline  of  the  Tract,  but 
drained  hj  a  '*  bridging  "  Tein,  and  having  doaeiy  attached  to  it  the  pair  of  long  csoa. 

The  rectum  is  rather  short  and  straight.  The  condition  in  SimantopUH  is  similar  to  tliLs 
but  ^till  morf  archecentric — that  is  to  say,  the  loops  are  still  less  inarkcd  off  Irom  llie 
gcucnil  sweep  of  Meckel's  tract.  VaneUuavulg  ari«imA  V.  caycnneminixYc  like  Niniu'iiiiij<. 
fn  Tn»ga  alpina  (fig.  49)  a  simple  modification  of  the  JVumenim  condition  is  pn>scuted. 
Loop  *'  h  "  of  If eckel*a  fnoi  has  grown  oat  azially ,  leaving  the  large  direrticnlqm  at  ita 
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bnsf,  and  Wui  supra-duodenal  loop  is  hotter  separated.  In  Beeitrviroalm  nr.acpttn  a  stiil 
more  aiiocentric  modification  in  tlie  saine  diit'Ctioa  is  reached.  The  axial  loop  has 
groAvn  outwards  tu  more  tlian  twice  the  length  attaiaed  in  Triuyu,  aud  is  folded  in'egu- 
larly  as  a  flat  liUKm,  partly  idled  on  itself  and  partly  spirally  twisted.  The  cteca 
remam  long,  and  the  other  parts  of  the  gut  are  as  in  Tnng«i,  A  atiU  greater  apoccntric 
divergence  of  precisely  the  same  kind  occurs  in  Scolopax  rnsticola  (Plate  22).  T  liuvi^ 
already  figured  the  very  remarkable  couformatiou  assumed  by  its  gut  (26.  fig.  16).  The 


lDt<»tinal  Tract  of  Vhionis  uiba.    I..cttering  as  in  flg.  41. 


change  is  simply  that  the  axial  loop  has  giovn  still  longer  than  in  Seeiunirostra,  and 

(lie  rolling-up  and  >;[)iral  twist  is  still  liettcr  marked.  The  eseca  have  degeneeated,  and 
liave  loft  isokted  a  small  supra-diiodenal  loop  with  a  bridging  vein. 

("uiONiD.K. — Chionia  albo  (fiir.  "lO)  shows  a  comparatively  slight  modification  of  the 
yuinetiim  type,  and  is  plainly  raucli  more  archccentric  than  most  of  the  Charadriida;. 
Meckel's  tract  is  relatively  longer ;  the  axial  fold  with,  its  large  Meckd's  divertieulttm  is 
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practically  identical  irith  tiiat  di  Numeniiu;  bat  the  fold  "a"  k  zefCMMUted  by  tiro 
loops,  and  loop  "  c  "  is  partly  fused  with,  or  not  sepaiated  from,  the  Twy  large  ^npra- 

(liiodonnl  loop  to  which  the  loog  cuuca  are  attaclied. 

Gl.vueolid.e.-  In  Olareoln  oculaHs  (fi^.  51),  and  G.  pratineofa  is  practically  identical 
in  this  matter,  another  very  simple  moditication  of  the  Numenius  type  is  displayed. 
The  duodenum  is  nmikr ;  Meolcel'i  tmet  is  tdatively  ahorter^  and  n  l^fown  into  loops 
"  o"  "  b  "  irith  A  small  HEeokel'B  diTertieulum  at  its  base,  and  a  large  and  wide  sufmi* 
duodenal  loop,  loop  *'  c  "  not  being  formed.  The  caeca  are  attached  in  the  usual  way  to 
the  supra-duodenal  loof^  and  the  rectum  is  short,  widsk  and  straight. 


liitMtiDil  Ttan  of  Aotw/rmiw.   Lettering  as  in  tig.  4 1 . 


ThinoCOUID.k — -Tn  Thittoeorys  rumieivorua  (fig.  52)  a  londitioii  essentially  similar  to 
that  found  in  Olareola  is  displayed.  The  duodenum  is  similar;  Meckel's  tract  is 
suspended  at  the  eud  of  an  ovul  stretch  of  mesentery,  and  in  it  loop  "  h "  mth  the 
divertieulum  at  its  base  is  obvioiis«  although  in  the  drawing  it  is  representsd  as  turned 

up  instead  of  running  out  in  the  axial  line.    Loops  **«**  and  "c"  are  not  differentiated, 

and  the  supm-duodenal  loop  to  wliiih  the  long  caeca  are  attached  is  not  «<harply 
separated  off  except  at  its  apex.    The  rectum  is  straight,  wide,  and  of  moderate  icagtli. 

G?T)TCKEMiD.«:. — In  (Ediciiemuft  scolopa.v,  the  Stonr-Onrlew,  there  is  displayed  a  con- 
formation closely  similar  to  that  found  in  Thinocorys  and  Glareola.   The  duodenum 
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is  straight  and  simple,  although  rather  lon;^.  Meckel's  tract  displays  a  small  loop  "a," 
tbeu  an  axial  loop  "  b  "  with  Meckel's  dirorticulum  on  its  distal  limb ;  loop  "  c  "  is  uot 
difbieiitiatad  Ikom  the  aapra-daodenal  loop,  to  which  the  long  otem  aie  attached.  The 
zectum  ii  straight.  It  ia  plam  that  (SWoimmnm  is  more  axoheoentric  than  the  onUnary 
Curlews,  aod  that  its  nearest  allies  ate  tiie  Glareolidas,  Panid»,  and  Thinoooxid a. 

Parxidje.— In  Parrajaeana  (fig.  53,  p.  283)  the  same  ground-lbm  is  oibvious,  although 


InteiUoB)  In«t  of  AgtfkiU  chtrwR.  Lotterins  m  before. 


there  is  a  good  deal  <^  individual  specialization.  The  duodeaum  is  similar.  Meckel's 
tract  px'hihits  loops  "  a  "  and  "  6,"  the  latter  with  the  divcrticiilum  at  its  base.  There  is 
no  traci' i)f  loop  "  r,"  tlie  distal  portion  of  Meckel's  tract  appenrinn;  as  a  single  very 
large  supm  duwlenai  loop  supplieii  by  two  "  bridging  "  veins  and  witli  the  proximal 
pOTtion  of  the  gat  luuisttall jr  dilated.  The  osBoa  are  Testigia],  and  the  rectum  is  short  and 
straight.  Except  for  the  vestigisl  cteca*  Farm  is  yeiy  like  (EeUcaemuf. 
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It  is  plain  that  in  the  Limicolse  there  is  displayed  a  ground-form  very  close  to  wliat  I 
described  as  the  Gruiform  mptacontre,  but  rather  more  arcliecentric  than  tliat.  From 
tbi»  condition  the  Cliaradriidse  exhibit  a  striking  set  of  progressively  more  apocentric 
modifications)  leacliing  a  dimax  ia  flie  conformadoa  of  tiie  gut  in  Seiieptae^  Hie  other 


Big,  8& 
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families,  the  Chionida?,  GJareolidae,  ThinocoridaB,  CEdicnemidte,  and  Parridse,  all  display 
types  closely  allied  to  that  of  ^"^umeniua,  but  still  simpler.  In  other  worfs»  ft  fimn  of 
gut  like  tliat  in  Nwrnenim  is  a  aaetaeentre  oonunon  to  the  Oraifomies  and  the  Limiool» : 
from  this  the  Gniifoimcs  have  diverged  in  one  direction,  the  spedaUted  CharadriidiG  in 
another,  while  tiie  other  families  cluster  about  the  metacentre. 
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IiABiDA. — I  have  already  described  and  figored  the  confomiation  of  the  gut  in  Xotm 

rnarhitut  (26.  fli;.  17).  The  duoJonuni  is  narrow  and  straiglit.  ^fockel's  tract  is  thrown 
into  a  scries  ot  irregular  loops,  the  tirst  of  which  probably  represents  "  cr,"  while  "  h  " 
appears  as  a  number  of  dosely-set  short  loops,  proximad  of  the  diyerticuluni.  "  c  "  and 
the  large  supra-duodenal  hx^  aio  both  preaent.  The  oaooa  am  veatigiiil,  a>iid  the  Tectum 


IntMtiiikl  tntA  of  Sltnta  hirmd». 


is  rather  long.  Other  sp^ciineiis  of  Larm  marinm  were  identical,  czoept  that  Meckel's 
diverticulum  was  absent,  a  condition  I'rcqiieut  in  the  Gulls.  Larvn  nrgentatna  was 
closely  similar,  and  L.  HditiHtuiu*  dill'ered  only  in  that  the  loops  of  Meckel's  tract  were 
more  definite  and  were  twisted  into  a  common  spiral.  In  JPagophila  ebumea  (fig.  54, 
p.  234)  the  geneial  cenfommtion  i»  wmilar.  Iioop    "  and  the  mprn^uodenal  fold  axe  both 
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larger.  However,  the  mosi  striking  drcumstance  <!h' -ippearancc  above  the  circa  in 
the  posterior  part  of  l^Ieckd's  tmct  of  ii  set  of  kinks  tlraiacd  by  the  rectal  vein.  In  the 
<)ra\vin{;,  the  relative  importance  of  these  has  beeu  slightly  exaggerated ;  but  I  was 
anxiouB  to  eall  attentwn  to  tbea,  as  fheir  pMMmee  suggests  Mther  an  unlikely  aUbiity 
bdween  the  Laridee  (and  the  Alddse)  and  the  Pelargo-Colymbomorplima  aaaemblage,  or, 
more  probably,  that  the  oxis?tcnce  of  ttiis  kink  is  a  muUira<lial  apooentricity  to  which  too 
much  importauoe  must  not  be  attached.   In  Stercorarim  crepidatm  (fig.  35i  p.  285)  a 


Fig.  57. 
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more  archecentric  type  uf  gut  is  displaved,  the  arrangement  mther  closely  resenflblinir 
that  found  in  Thinocorytt  and  Glareola.  The  duodenum  is  simple,  ^[eckcrs  tract  exhibits 
two  loops  proxiniad  of  the  diverticulum,  while  diatad  of  it  is  a  very  wide  area  repre- 
senting a  supia^uodenal  fold  and  an  undiflSuentiated  loop  "c."  The  cteca  ave  long  and 
the  rectum  ia  straight.  In  Sferna  ixmntda  (fig.  86)  the  conformation  is  more  apooentric^ 
and  the  pattern  rpseml^lcs  that  in  many  of  thp  specializotl  (Iruiform  and  Charadriiform 
types.    Meckel's  tmct  is  tlirowu  into  three  minor  loops,  which,  however,  are  better  left 
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unidentified,  n»  flie  diverticulum  is  not  prewnt,  anfl  there  is  a  highly  specialized  supra- 
duodenal  loop  left  free  by  the  degeneration  o£  the  caeca  and  closely  resembling  the 
duodenum  in  shftpe.  This  similar  moulding  of  the  dnodnmm  and  the  8upra>duodeual 
loop  is  a  ooQDditioii  found  in  many  of  the  liiglier  foinm  with  rdatiydy  sb<nt  gate. 

Alcda — ^In  Fraiereula  areUca  (fig.  57)  a  conformation  of  the  lame  general  chankoter 
aa  that  in  maaj  of  the  GoUs  appears.  The  duodenum  is  of  moderate  size  and  not 
tw  isted.  The  greater  part  of  Meckel's  tract  consists  of  a  set  of  short  loops,  the  axial 
of  wbioli  bears  a  ia^e  diverticulum  in  the  Ealliue  posiiionj  and  of  a  r&cg  large  supra- 


InfMtiiMl  Traet  of  £«m«na  iniU.   lettwing  u  bef«w. 


duodenal  loop  from  which  there  has  not  been  separated  loop  "  c."  Above  the  vestigial 
caica  is  the  curious  supra-csecal  kink  to  whicli  attention  was  drawn  in  certain  Gulls. 
In  Zomvia  iroile  (fig.  d8)  a  Gull-like  pattern  is  displayed.  There  w  no  diverticalum  to 
indicate  the  exact  topograpihy.  There  is  a  well-formed  supra-duodenal  loop  and  a  large 
supra-nrctil  kink.    The  c»ca  nrc  v(?stiitial,  nnd  the  rectum  is  extremely  sliort. 

I'he  Laridse  and  Alcidte  are  families  of  birds  typically  tish-eatiiig,  and  iu  which 
Icngtliening  and  narrowing  of  the  gut  has  to  be  allowed  for.   That  allowance  having 
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boen  made,  the  various  conformations  exhibited  bv  the  difiPereat  ffeaera  of  botli  frtTnilics 
(from  the  poiut  of  view  of  coaformstion  of  the  gut  no  dblincUon  can  be  made  between 
the  families)  appear  obviously  to  belong  to  the  simpler  Ralline  and  Charadriiform 
pBtteniB.  The  only  other  poeiible  gu^^tion  of  affinitj^  ia  fivoTided  by  the  ezlitenoe  of 
the  mpra-csecal  kinks  in  some  C  alls  and  Hawkt }  bu^  M  the  other  portions  of  the  gilt 
are  so  unlike  the  conformations  found  among;  the  Pdar^o-Colymboinurpliinefisst'mblagc, 
I  think  tiie  presence  of  the  kinks  in  these  few  forms  must  be  taken  as  a  multiradial 
modification. 

PlerodthColtm^ite  Auemblage. 

FtBRocLn. — I  hare  already  deacribed  and  figured  the  gut  ia  PtenHtte$  ^htotm  (26. 
fig.  19).  The  duodenum  is  staugbt  and  rather  narrow,  lledcd'a  tiaet  b  expanded  to 

form  three  definite  loop*.  The  first  of  these  is  long,  expanded  at  its  apex,  and  onrioualy 
l)ent  on  itself.  The  second  is  an  axial  loop  beiiriuij:  Mwkel's  diverticulum  at  its  npex. 
The  third  is  a  detinite  supra-duodenai  loop,  drained  by  a  '*  bridging  "  vein  and  having 
the  long  caeea  doeely  applied,  to  it.  The  rectum  is  short  and  straight.  In  Fieroelen 
4ihfkata  the  condition  is  exaoUy  simQar,  except  that  the  cnoa  ore  relatively  longer. 

C  0  t.  U  M  B 

I  liave  examined  a  lar^e  number  of  ColumbiJie.  including  the  genera  Calcenan, 
Chalcopeliu,  C'halcophaps,  Columba  (many  species  atid  varieties),  L'olumbula,  G^opelia^ 
Cfoura,  LeuoofureUt,  Ocypkaps,  (Ena,  Fhape,  Phlogwnm,  Flilopua,  StartugiUEgf  Tr«ro»t 
and  IMur.  The  confmrination  of  the  gut  is  best  understood  by  taking  it  as  a  shnple 
but  more  apoceiitric  derivative  of  the  condition  in  Pteroclcs.  The  duodenum  is  a 
sini[)le  loop,  ileckel's  tract  is  thrown  into  the  same  three  folds.  The  first  is  simpler 
tiuin  in  J'teroclea.  The  second  or  axial  loop  is  usually  very  much  longer,  and  it  may  be 
twisted  into  an  elaborate  spiral  (26.  fig.  19),  and  as  in  P^itwiiea  bean  the  diverticulum, 
or  a  very  smaU  vestige  of  it  marked  by  a  ventral  mesentery,  or  no  vestige  at  all. 
Tlie  third  loop  is  a  definite  supra-duodenal  loop  very  ohmly  modelled  on  the  duodenum 
and  drained  bv  a  "  bridi^in^"  vein.  The  caeca  are  always  vestigiiil  and  riot  infrequently 
are  absent.  Beddard  (2.  p.  308)  mentions  that  in  an  example  of  Tympanutlria  bicolor 
only  one  vestige  was  present.  X  have  found  similar  variations  not  infrequently  in  the 
varieties  of  the  genus  CatmAa^  but  apparently  only  as  individual  varUtiona.  The  rectum 
is  always  very  short  and  straight. 

There  is  little  diflcrence  in  the  conformation  of  the  ^rut  in  the  different  s^nera  and 
species.  The  larger  forms  in  most  cases  Jiave  the  length  of  gut  relatively  i,'rently 
increased,  and  the  increase  is  most  noticeable  in  the  .spirally  twisted  axial  loop,  in 
some  small  forms,  such  as  (EAa,  the  gut  is  absolutdy  and  rebtivdy  shorter,  and  tiiere 
is  little  trace  of  the  spiral.  Preeisely  a  similar  state  of  affairs  exists  among  Passerines, 
where  size  is  one  of  the  chief  factors  in  dctermiuini,'  the  kn-^'th  uf  tlie  whole  gut,  and  the 
consequent  elaboration  of  the  axial  »^piral.  In  JUUopus  mid  otlter  fruit-eating  Pigeons 
the  whole  gut  is  extremely  reduced  in  length  and  is  very  wide,  in  such  cases  the 
relatkm  of  the  pattern  to  that  in  <Nrdinary  Pigeons  can  only  be  gueaaed. 
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From  tlio  point  of  view  of  conformation  of  the  iotestiDal  tract,  it  does  not  appear  that 
the  FterocloOoiumbie  stand  in  close  relation  to  other  Charadriiform  birds.  The  only 
clwnoteir  in  oomnum  ii  the  tandency  for  Heekd's  tncfe  to  be  dmwu  out  into  kmy  minor 
loo|iB»  and  the  pKrtioalar  epocentridty  whieh  xeadtes  its  dimax  in  the  dabonte  apiiml  of 

the  axial  loop  of  Pigeons  is  different  from  that  in  the  spedaliaed  Charadriidee  such  as 
Recurvirostra  and  Scolopax,  the  difference  being  made  plain  by  the  relative  positions  of 
Meckel's  diverticuluni.  The  comparison  with  Opintbocomut  seems  to  give  a  more  fertile 
«uggo*tion. 

SiTMMAKY  oi'  TiiK  Alk(  TonOMORPHTVK  LK(;n)N.    (Plate  22.) 

Gadow  unites  the  Tinamiformes,  Galliformes,  Gruit'orraes,  and  Chnradriifoinies  into 
the  Alectoromorphse,  the  first  Legiou  of  his  second  Brigade,  and  I  projiose  now  (u  review 
sbortly  the  chaneters  of  the  inteBtinal  tmot  presented  in  this  laixe  aaeemblige.  It  muit 
be  deor  that  the  oonfominttons  of  the  ;^ut  within  thb  group  do  not  follow  many  of  the 
more  ^nerally  accepted  modes  of  subdividing  the  group  so  i-etulily  and  ttatnrally  as  in 
the  case  of  the  Pelargo-Colymbomorphine  Brigade.  Those,  1  think,  wlio  Iiavc  paid  most 
attention  to  the  classification  of  birds  will  l>e  prepared  for  this  result,  for  the  many  and 
diflbrent  diviaionB  proposed  soggeet  that  the  aesemblage  is  still  in  indiffefeot  order. 
From  the  point  of  view  of  the  subject  of  this  Memoir,  it  is  in  the  first  place  clear  that 
the  Tiirnicos  autl  fJalli  .stand  apart  from  tlie  other  groups,  inasmuch  as  their  pattern  of 
intestinal  tmct  hr.s  remained  markedly  arcliecentrie,  ditfcring  extremely  little  from  that 
in  Palamedea.  Next,  the  Tinamidie  retain  no  suggestion  of  Struthiuus  aifiuity  ;  tliey 
have  moTed  for  apocentiicallj,  while  the  Satites,  like  the  Galli,  have  mnatned  dote  to 
the  archccentric  condition.  The  linamide  present  on  the  one  hand  most  striking 
resemblances  witli  the  Otidida-,  an  npocentric  <ype  of  llie  firniformes.  On  the  other 
lianii,  the  radius  of  apoccntrieity  on  wiiicli  they  lie  sni;;;ests  that  of  Opimtkocomus. 
Fleroclent  ^^"d  tlie  Columbte.  Opi«tlioc</tnt4«,  oue  of  tiie  (tallifuruieii  of  Gadow,  certainly 
stands  far  apart  from  the  others,  and,  so  far  as  the  gut  is  concerned,  an  affinity  with 
Pteroelet  and  the  Co]uinba>  is  most  clearly  indicated.  The  guts  of  Colambce  and  of 
Pterocles  are  extremely  similar,  and  there  is  no  indication  of  any  affinity  with  the 
conformations  exhil)ited  in  the  other  Charadriifornics  or  Griiifonaes. 

The  Galli,  Turnices,  OpUthocomu*,  and  Pteroclo-Columbiu  having  been  di^^posed  of, 
there  is  less  difficulty  in  arranging  the  conformations  of  the  gut  in  other  members 
of  the  Alectorottorphine  Legion  in  eohnrent  ortler.  A  conformation  that  is  a  simpio 
derivative  of  the  archccentric  form  appears  to  underlie  all  of  them,  and  this  may  be 
called  a  Limicoline-Gruiform  mctacctitre.  The  dundcnnm  is  simple  ;  Meckel's  tract  is 
slightly  elongated,  but  the  elongation  is  proximad  of  the  diverticulum  so  that  that 
appears  on  the  distal  limb  of  an  axial  loop.  The  distal  r^ion  of  Heckd's  tract  diows 
the  beginning  of  separation  into  a  definite  supra-duodenal  loop  to  which  the  long  cnca 
are  attached,  and  into  a  loop  between  that  and  the  diverticulum.  The  rectum  is  short 
and  stmight  Tlie  nimpler  Limicoliiie  families.  <;«ch  as  the  Chionida?,  Glareolidu', 
Thinocorido!,  and  Parridse,  are  extremely  close  tu  this  Limicoliae-Gruifuiiu  metaccutre; 
and  the        whieh  from  this  point  of  ricw  present  no  clear  distinction  into  iUddae  and 
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L:iri(h<\  nro.  derivatives  of  the  pattern  bnly  sliL^htly  modified  by  increased  length.  A 
mcKiitication  of  the  LimicoliDe-Gruifortn  oietaceatre  is  found  in  muny  of  the  .simpler 
Charudriidie  such  as  Numeaius,  and  consists  in  the  gradual  shaping  of  Meckel's  tract 
into  three  loops  and  a  8ttpm>duodenal  loop.  Of  the  three,  one  is  axinl  and  eamriee  a 
large  direrticulum  on  its  diltal  limb.  From  this  Charadri-Gruiform  metacentrc  one  lino 
of 'pro<rrpssis  ely  increasing  apocentricity,  consisting  cliietly  in  a  lengthening  of  the  axial 
loop,  is  attended  by  degeneration  of  the  caeca ;  it  runs  through  Trhiga  and  Recifrviroa/ra 
to  Scolopax.    The  Gruiform  metacentre  is  another  apocentric  derivative  of  the  Cliaradri- 


Balamedea 

Archecentre 

Enlnttoa  of  Um  Intctliaol  Tiael  ia  the  AkcftonoiorphiiM  Logioo.  (F«r  Udonnit  read  Mdimnu.)  ' 

(jniiform  mitaccntro,  and  is  reached  by  the  tirst  three  lo<^  of  HeokeL's  tract,  including 
tlu'  axial  luop,  heing  more  clearly  marked  otf  and  lengthening:  equally.  'STot^i  of  the 
1?nlHfl;e  rcmnin  in  this  condition  Tlie  Gruinte  are  apocentric  moditications  of  it  in 
V  liicii  all  iht;  loops,  except  thai  lumiediuteiy  following  the  axial  loop,  increase  in  length 
individually.  The  Faophiiun  and  Helioraithidte  are  praetioally  unmodified  from  it. 
Rkinoehetii*  is  modified  only  in  that  the  first  loop  of  Heolcd*«  tfaot  »  repieseated  by 
two  loops,  and  that  the  cteca  are  reduced.  Eunjpijrfa  is  more  moditierl,  its  apparent 
simplicity  being  almost  certainly  secondary.  The  Dicholuphidaj  and  the  Utididte  ave 
very  apocentric  modiHcatious  of  it,  the  upocentricity  consisting  chiefiy  in  the  reduction 
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l>icholoplHdae  / 


Columbids 


DB.  P.  OHALHERS  MTTOHELTr  OX  THB 


of  tbe  first  and  third  loops  of  Meckel  s  tract  and  the  ^roat  eloogation  of  the  axial  and 
supra-duodenal  loops.  Araauu  ia  more  difficult  to  place.  It  appears  to  be  certaiuly 
mme  ai«h«enitTie  tiMm  otber  GniifoniieB,«id  is  to  be  derived  either  from  Che  Charadrii- 
foTiii>Gniiform  metaccntre  or,  even  more  arolieoentrieallf  still,  from  tlie  metaceatre 
ammmi  to  the  Limiooli  and  Gruiformes. 

CUCUMFORMBS. 

C  U  C  U  L  I. 

GucuLiOiE.— I  hare  examined  the  imtestiDal  tract  of  CkioomtuUk  UutMolaiKs,  Cat-po- 
eoeeffx  radSahiat  Cgntropv*  (spedes?),  OrofopAd^  on*,  Ouira  pirirtffua,  and  SejftAropt 

noKtB-hollandi<e,  and  find  that  It  presents  the  same  conformation  in  all.  I'hc  duodenum 
(fig.  00)  is  straight  and  narrow.  Meckel's  tract  is  not  ver/  definitely  produced  into 


rig.eo. 
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loops,  but  on  its  poriplicry  tliere  are  two  loops  anterior  to  the  diverticulum,  and,  posterior  ^ 
to  it.  one  very  lou^^  .supEa<daodMtal  loop  to  whicii  the  limg  OKca  are  attached.  Tim 
Tectum  is  always  sttti|^t»  hut  difien  in  isngth,  heing  extreiaely  short  in  some  Cudcoos. 
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MusoPHAGJVJEv— I  have  examined  serenl  tpaameat  of  Ootflhaix  tkloroeMamga  and 

C'.  /j^rao,  and  have  alreody  figured  the  intestinal  tract  (26.  fig.  20).  The  whole  gut  Is 
short  nnd  wido.  in  obvious  association  with  fnigivorous  habit.  This  circumstanw  and 
the  tact  that  ail  the  specimens  I  have  seen  were  affected  with  tubcrculiu-  jiudules  whicli 
irade  tlie  examinfttion  of  the  gut  uoaatiafactoiyt  malce  it  impoanble  to  say  anything  very 
definite  regarding  ibeae  foina.  The  duodenum  ia  straight  and  of  moderate  width. 
Mecltel's  fxact  appcaia  in  two  portiOttS,  the  proximal  of  which  Is  u  short,  nearly  circular 
exjranae  on  which  there  was  no  trace  of  a  diverticulum,  and  tlu^  dLstal  a  supra-duodenal 
loop  very  closely  moulded  on  the  duodenum  and  supplied  by  a  large  bridging  veiu.  The 
reolum  was  ahort  and  wide,  and  I  found  no  trace  of  cnoa. 

P  S  I  T  T  A  c  r. 

TKiciiOGLO&sin.f. :  PstttaciDjE. — Of  the  first  f;unily  T  have  examined  species  of 
Trichogloasua  and  Lorius;  of  the  second,  species  of  Am,  Cacaiua,  Couurus,  Chry»otiut 
JEeUeiii»t  Polcioniif,  Prittaeva^  and  Strinffops;  but,  aa  tlie  confomuition  of  the  gut  doea 
not  differ  in  any  appreciable  faahion  aocwding  to  tiie  families  and  subfamilies,  I  shall 
frpat  thfm  to^thrr.  The  hirc;er  forms  have  the  !»ut  relatively  much  lon<;er  than  the 
smaller  forms,  bat,  xmder  the  diversity  so  caused,  the  common  ty[it'  is  apparent.  In  all, 
the  gut  is  very  lung  and  of  small  calibre;  the  walls  are  thin,  and  tlic  loops  aro  folded 
upon  each  otlier,  and  twisted  and  doubled  in  a  complicated  fashion.  The  maaaea  of 
twisted  gut  are  bound  together  by  connective  tissue  usually  hmded  with  fitit*  and 
"  hridginc  "  conneetioiis  between  the  blniKl-vt  ssels  in  uiljoiniii^  loops  are  common.  T 
have  already  tigured  (26.  fig.  21)  the  type  as  displayed  in  Ara  araratmn.  The  duodcauiu 
is  long,  narrow,  and  usually  curved.  Meckel's  tnu'l  is  drawn  out  into  very  long  and 
narrow  loops,  of  which  the  last  is  always  a  long  snpra-duodeaal  loop  with  a  "  bridging  " 
vein.  Of  the  others^  three  usually  are  apparent  as  in  fSriehogloamu^  and  any  of  these 
three  may  become  compound.  Thus  in  Slringops  (fig.  61),  of  the  proximal  loops 
(marked  '*  a  "  and  "  b  "  in  the  figure),  "  a  "  is  expanded  and  shows  traces  of  subdivision  ; 
"  b"  is  subdivided  into  three;  "c"  appears  as  two  loops,  one  of  which  is  further 
sabdivided,  and  only  a  comparison  with  other  foms  shows  that  the  great  length  of  the 
tract  baa  brought  about  this  complexity.  I  am  not  confident  About  the  positioa.  of 
the  diverticulum.  In  Ara  there  was  present  what  I  took  to  bo  a  small  representative 
of  it  at  the  apex  of  loop  "  b,"  and  in  one  otlier  J*arrot  I  have  noted  a  similarly  placed 
trace.  But  in  the  others,  including  several  other  specimens  oIl  Ara  araravna,  and  in 
other  apedes  atjira  there  was  no  tnoe.  TJie  cncft  always  are  absentt  and  the  atfaight 
roetom  -nuiea  in  lo^h. 

The  diet  of  the  Cueulida',  consisting  of  insects,  fruit,  and  flesh,  is  not  of  a  nature  to 
have  caused  nmch  homoplastic  ntodification,  and  the  conformation  of  the  gut  is  such  as 
to  noake  it  possible  to  derive  it  from  any  fairly  archccentric  type.  Gurrod  (13)  and 
othexa  baTO  suggested  an  afBnity  between  the  Cwmlidn  and  the  Qall^  and,  in  so  far  as 
the  conformation  of  the  gut  in  Galli  ia  arcbeoentric,  there  is  nothing  deinttdy  against 
such  an  origin  of  the  Gtaculine  gut.  On  the  other  hand,  there  is  nothing  definitely  in 
its  faTonr*  for  such  apocentrici^  as  ia  indicated  in  the  gut  of  the  Galli  is  different  from 
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that  found  amonf»  the  01101111*01*.  In  these,  as  we  have  seen,  the  tendency  is  for  llic 
anteriur  portion  of  Meckel's  tract  to  be  produced  into  two  loops,  and  this  mode  of 
apocentricity  is  typical  of  Coraciiform  birds.  The  reduced  gat  of  the  Musophagidie 
nught  bare  oonc  from  any  simple  soufee.  Tlie  Pidttaoi  Uve  largely  on  haid  grains  and 


iBlMtiiH)  TiNMli  of  Stringtpi  hahnpUtut^ 
a,i,e  mi  flJ>,F.  are  thr  four  Icro^v.^  nf  Meckel's  Tract  typicul  of  the  PsitUci ;  a,    mkI  «  itii^f 
here  (ubdirided,  whils  8,D.F.  is  a  niprm-duodMial  kop. 

seeds,  and  this  habit,  toi^rether  with  the  large  size  of  many  of  the  forms,  has  no  doubt 
^Atly  added  to  the.  Itint^tli  of  the  'j:nt  rm;l  Tieljicd  to  disguise  its  morphological  form. 
That  conformation  is  markedly  apoccntric,  as  shown  by  the  complicated  folding  of  the 
loopi»  tlia  length  of  thiB  loops,  the  indhidnality  of  the  mpiAFdniidendl  kMfs  and  the 
absence  of  oieca.  Ko  doubt  sneh  a  type  might  have  been  dodTed  indepradmtly  from 
any  of  the  more  nrcbecentric  forms,  from,  for  instance,  lome  of  the  simpler  Galli,  as  has 
been  suor^pstfd,  but  it  is  eqnallv  f-^^y  and  pprhaps  more  natnial  to  derive  the  Fsittadne 
type  from  that  occurring  in  the  simpler  Coraciiform  birds. 
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COEACHFORMES. 

COKACIID.C — I  have  csaniinpfl  tlie  intestinal  tract  of  Leptosoma  (species?)  and  of 
Coraoiag  garruUt  (fig.  62).   la  both,  which  are  practically  identical,  the  duodenum  is  a 


Kg.  6a. 


short  loop  wlativcly  rather  wide.  Meckel's  tract  is  thrown  into  two  rather  wide  loops 
Trhich  are  separatod  the  div<»rticulnin,  the  latter  beinsj  conspicuous  in  LeptMoma^ 
and  only  f:tintly  indicated  by  a  trace  of  a  vcbtral  mesentery  in  Coracuis.  The  distal 
loop  is  a  supra-duodeml  loop  to  whicli  the  hm^  cseca  we  attached.  The  rectum  is 
rcfktiTelj  short,  wid^  and  stmight 

H01C0TID.S. — I  have  examined  Ibdiu  vMdU  and  some  other  species  of  the  same  genus. 
The  general  conformation  closely  resembles  that  in  theCoraciidie,but  the  part  of  Meckel's 
tract  anterior  to  the  diverticulum  is  divided  into  loops  and  the  caeca  are  shorter. 

Alcedimd^. — I  have  examined  a  number  of  these.  The  Mualler  fonns  do  not  differ 

in  any  important  TP^poct,  save  the  absence  of  the  Cieca,  fioni  the  conformation  in  the 
Momotidse.  lu  the  larger,  such  as  iJaceio  (lig.  63),  the  first  of  the  two  loops  into  wbioh 
Ateckel's  tract  is  thrown  is  very  long  and  is  wound  into  a  spiral  form.  In  all  the 
Kingfishers  the  csaca  are  absent,  but  there  is  a  supra>duodenal  loop  more  or  less  separated 
from  the  general  sweep  of  Meckel's  tract,  and  drained  by  a  bridging  "  vein.  The  csDoa 
have  disappeared  completely,  and  the  rectum  is  very  wide  and  rather  long. 
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IniMtinal  TiMt  of  Daaih  gigmtUa. 
Fig.  64. 


lntMtia«l  Tract  of  a  *pccics  of  Mmpt. 
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llznoriDM. — 1  have  flmmined  two  speoimeas  of  JUmgw,  tho  ipecies  not  having  beca 
identified.  In  both  (fia:.  64)  the  duodenum  was  short  and  rather  wide.  Medcel's  tnict 
forms  an  cxfmndi'd  ref^ion.  the  proximal  part  of  which  showed  trace  of  prortuction  inUy 
two  minor  loops,  wbilo  the  distal  part  was  a  loog  supra-duodenal  loop  uoi  well  separated 
from  tho  general  sveep  of  the  Tract.  Tbe  cnoa  w&m  mat  long,  but  were  wide  and 
oontnined  feeoal  matter.  The  Tectum  wai  ihort  and  wide.  In  the  middle  of  Meckel's 
tract  there  occurred  a  distinct  diverticulum. 

Upi'PIDjS. — In  Vp«pa  epopg  (flg.  65J  the  duodenunii  as  in  many  Coraciiform  birda^ 

rig.  as. 


Intestinal  Tract  of  U/>ujmi  ejtop*. 
tm,  probable  pwitwn  of  llaokel's  diTrrtioiliUB. 

was  a  wide  loop.  Meckel  8  traet  displayed  two  distinct  wide  loops  on  its  proximal  portion, 
while  the  distal  formed  a  Itmg  aupm-duodenal  loop  drained  by  a  bridging  vein.  There 
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■were  no  ewca,  and  the  rectum  was  loni»,  wide,  and  partly  convoluted.  In  Rhi/liihrfroit 
plicatm  (26.  Hg.  28),  and  other  Hornbilla  resemble  it,  the  duodenum  is  extremely  wide. 
Meckel's  tract  is  tlurowa  into  three  dittinct  long  loops,  of  whioh  the  last  is  a  weU-form«d 
sttiM!»4uod«ial  loop  with  **  bndging"  vmiu  The  two  anterior  loope  poaeibly  ctHnespoiid 
to  the  two  loops  of  Dacelo  and  other  Cotoom;  but  the  second,  wliich  is  much  the  longier, 
bears  a  distinct  diverticulum  n<«r  the  apex  on  its  distal  limb.  Thei-e  are  no  cfeca,  and 
the  rectum  i«  rather  wide  and  straight.  It  is  clear  that  the  character  of  the  gut  does 
not  nnite  the  Hoopoes  and  HornbiUs  closely. 

STftxass. 

(1)  Striqik.£. — Of  these  I  have  examined  only  Strix  fiammea.  The  conformation  of 
the  intestiDal  tract  io  this  is  remarkably  archeoeatnc  (fig.  60).  The  daodeaum  is  a  large 


IntMliiul  Titct  of  Sttw  Jkmmgu. 

hnt  >,iiii|)U>  loop.  ^Mec'kel'.s  tract  is  fjiirly  symmetrical  about  the  middle  mesenteric  vein 
which  runs  out  tfiward.s  a  diverticulum.  It  is  prfHliiCftl  into  first  one  di^finitc  loop  fmrxrkcd 
"a"  in  the  flgurej,  and  tlien  has  a  circular  expanse  with  u  ruther  narrow  neck,  uniting 
it  above  to  hiop  distally  to  a  definitn  supKa-duodenal  htaip.  This  expanse  is 

partly  produced  into  indefinite  minw  loops.  There  are  two  long  ogena  attached  to  the 
suprn-duoilcnril  loop,  and  the  rectimi  is  straight  and  of  moderate  length. 

(2)  BdikixiNjE. — Of  these  I  have  examined  species  o{  Bubo,  A»io,  Afhrnp,  Sifrniam, 
Sipeo-ylo,  and  Gymiioglauu.  0(  these  Jiitbo  nuutimm,  which  I  have  already  figured 
(26.  tig.  22),  A»iOt  and  Sj^ofyto  do  not  dilfer  in  any  important  respect  ftom  Sitixi  the 
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supn-dnodenal  loop  powibly  is  mtber  better  separated  fkom  the  general  sweep  of  Meckel'a 

tract.  In  the  others,  except  Gymnoglaux^  a  slightly  morft  apocentric  moJification  has 
taken  place.  In  Syrnium  aluco,  for  instance  (tit;.  07),  the  duodeuum  is  as  in  the  others. 
Loop  "a"  of  Meckel's  tract  is  as  in  6'<n>,  but  the  region  between  this  and  the  diver- 
ticulum is  mudi  Molarged,  so  tkat  the  diverticulum  is  no  longer  at  the  iqpex  of  the  circular 
expansioii.  The  supranluodenal  loop  haa  increased  very  mneh  in  atse,  nnd  is  well  se^mtod 


Fig.  67. 


Inlnlinal  Tract  of  Symium  aivM. 


from  Mpckel's  tract,  and  drained  by  a  aeries  of  "bridging"  veins.   In  Bnbo  macalogm 

and  B.  pofiiKiji  the  conditions  arc  very  similar  to  that  in  Si/ruinm.  Imt  thn  part  of  Meckel's 
tract  aiitt'rior  to  tlie  divcrtitniiuni  rt[)|)ears  in  two  well-markt'il  lonps,  a  conformation 
which  recalls  that  in  many  of  the  Coraciie.  In  Qj/mmglaujc^  \tos&i\Ay  in  association  with 
its  small  siie,  a  rimplllioation  of  (he  gut  has  taken  plaoe^  with  the  resnlt  that  there  exists 
conformation  closely  resembling  that  in  many  of  the  Boilers  and  other  simple  short- 
gutted  Coraciirorni  liirds.  Meckel's  tract  is  thrown  into  two  wide  loops  snpir'itpii  by 
the  diverticulum,  the  posterior  loop  being  »  wide  supra-duod<uial  loop  with  bridging 
veins. 
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Caprxmiji««i. 

Stbaiorkithida. — I  have  ezamiaed  only  a  spirit-specimen  of  Steatomut  and  tiiat  in  a 

fragmentary  condition  after  it  had  rilrondy  passed  through  the  hands  of  aiher  anatomists. 
It  was  easy,  however,  to  reco^'iii/o  f  lic  treaeral  conformation  of  the  i^'nt  and  its  resemblance 
to  the  form  in  other  Coraciiform  birds.  The  duodenum  was  short  and  rather  wide. 
Meckel's  traet  sbowed  two  loops  anterior  to  the  divertieulum  and  two»  not  ao  well 
separated,  distad  of  it>  the  second  bdng  a  distioct  supra-duodenal  loop  with  the  fiiDctioDal 
dBca  attached  to  it.   The  rectum  was  long  and  straight. 

PoDAKGin.i:  and  C vPRiMri GID.E. — I  have  examined  a  nunihi  i-  of  tlicsf\  several  of 
which,  however,  were  not  identified  as  to  species.  In  ail,  the  form  ol'  the  irut  was 
essentially  similar.    The  duodenum  {Nyctidromm  albicoUi*,  tig.  08)  is  short  and  wide. 


Meckel's  tract,  which  is  relatively  short,  appears  as  a  circular  expanse,  upon  the  middle 
of  vvliich  the  divert i 'iihim  was  present  in  most  cases,  but  in  some  it  wns  absent  The 
part  of  the  Tract  proximad  of  tiie  divertieulum  showed  traces  of  ext)ansion  into  the  two 
loops  so  common  in  Coradiform  Inids.  The  part  posterior  to  it  had  the  long  cteca 
closely  applied  to  it,  and  these  wen  diahied  partlj  hy  a  tnid^g  TdB.  1%e  rectum  was 
lelatiTdj  loni;  and  straight.  This  conformation  found  in  the  Capritnulgidie  is  obviously 
remarlcably  aroheoentrio,  and  is  at  once  compurable  with  the  primitive  type: 


C  V  PS  K  I,  I. 

ClPSBLlD/B. — 1  have  examined  several  siwcies  ol"  Swifts,  and  in  ail  found  tiie  confor- 
mation similar  to  that  in  Cjfptetut  apu9  (fig.  09).  The  duodenum  is  short  and  very  wide. 
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Meckel's  trtot  b  sliort,  and  forma  a  circular  expanse  with  the  diverticulum  nearly  •t 
the  central  point.  The  pofltorior  region  of  the  tract,  howerer,  ahows  traoee  ot  former 


InhistiDAl  Tract  of  Vyj^U*  a^ui. 


complexity,  ia  thai  it  is  drained  partly  by  a  bridgin^^  vein,  a  circumstance  to  which  I 
attach  imjwrtancc  as  evidence  that  (lie  apparent  simplicity  of  the  gat  ifl  psendoceatric. 

The  ctp<fi  nrf  aljscnt,  and  the  rectum  is  straight  and  wide. 

TiiocuiLiii.i:  —  1  havf  examined  a  number  of  Humminij-hirds,  and  found  tint  the 
confurmatioa  uf  the  gut  was  in  every  case  practically  identical  with  that  ia  (Jypscliui. 
It  ii  woriJi  while  pointing  out  tb»t  the  Humnung-birds  differ  cl<:ar!y  in  the  confomialaon 
of  the  gut  from  the  Panerine  Nectarimidn,  althoagh  in  both  the  small  sise  haa  brought 

about  a  remarkable  simplicity.  The  Ncctarioiidffi  posMM  the  Passerine  nipple-like  cieca, 
and  show  clear  indications  of  the  spiral  twist  in  Meckel's  tract  which  is  a  strikinir 
Passerine  cliaracter,  and  there  is  no  trace  of  either  of  these  peculiarities  in  the 
HQmmin<;-birds. 

Col  1 1. 

I  have  already  tiesctibetl  and  lijjured  tlie  intestinal  tract  of  Colim  capeiutm  (26.  (ig.  21). 
It  ie  relatively  shorter  and  wider  than  in  any  other  bird  that  I  have  examined,  and  this 
modification,  no  doubt  due  to  small  sise  and  InigiToroui  habit,  has  obliterated  pmctioally 

fompletely  the  underlying  morphological  form.     The  gut  consists  t)f  a  very  wid*- 

•liiodeTiiim,  a  Meckel's  tract  Ixariii:^  n  small  divorticulum,  and  consistiu'^  of  a  simple 
Iciop  similar  to  the  duodenum  iu  siite  auU  appearance,  and  a  short,  wide  rectum.  There 
are  no  traces  of  ca.>ca. 
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Tbooovbs. 

In  Trogon  puella  (fig.  70)  the  duodenum  is  a  large  loop  expanded  towards  its  apex, 
Meckel's  tract  shows  two  loops  anterior  to  the  position  where  I  infer  the  yolk-sac  tt» 
have  been,  although  there  was  no  diverticuJum  left  as  a  vestige  of  it.  The  distal  portion 
of  the  Tra<^  htm  the  long  cen  adheieat  to  it,  and  thefto  we  dvaancd  hy  a  **  bridging  " 
Teb.  The  reotum  is  short  Bad.  sttaight. 

Pi  CI. 

GAT.BrTJit.K. — I  Imve  not  seen  any  of  this  famiiv. 

Capitonipj;, — T  have  examined  Tetragonopa  Franfzii  nnd  Meffaltema  a*in(ifffi.  In 
these  the  conformation  of  the  gut  is  much  alike.  The  duodenum  (fig.  71)  is  a  short,  wide 
loop.  Heoikel's  tract  «hibLts  two  short  lo<^  antttiOT  to  the  diyertioalnm,  and,  dJetad 
of  ttuttt  fomu  a  distinct  anpf»diiodeiial  loop  with  bridging  "  vein.  There  is  no  trace 
of  cam,  and  the  leetum  is  straight  and  wide. 

Iyngid.«. — In  lynae  (or§uitt»  the  conformation  ol  the  gut »  practicaUy  identical  with 
that  in  Megaiama. 

EnAMrnASTin  — T  harr  fxainincil  Aiurujt'iin  Bailloni,  PterogtosBUs  merit,  Jlharn- 
phaaiot  ariel,  and  R.  tiiellinm.  in  all  thi'  diuMienum  is  very  wide,  and  Meckel's  tract 
and  the  short  rectum  do  not  diflTer  from  the  form  found  in  Megaleema. 

FlCin^- — In  Dendrocopm  major,  Gecintm  viridts,  and  Leticoiierpea  catididm  tlie  con- 
formation of  the  ^t  is  in  every  important  respeet  similar  to  that  found  in  M«galmma. 

The  Coraciilurui  birds  Uiud  geiiemlly  towards  tlie  production  of  an  extremely  short, 
wide,  aB.d  simple  gut.  The  small  sixe  and  the  frugivoroua  habit,  so  common  among 
them,  are  agendes  that  have  combined  in  producing  this  psendooentrie  shnplictty. 

Certain  forms,  such  as  Nyclidromun,  are  readily  comparable  with  the  archecentric  type, 
and  present  a  .simple  duodenum,  a  Meekcl's  tract  which  is  a  circular  fxpaiifso  divided  hy 
the  diverticulum  into  an  anterior  portion  and  a  distal  portion  to  wiiich  the  long  cveca 
are  attached,  and  finally  a  straight,  rather  wide  rectum.  The  changes  from  sudi  a 
condition  dfpend,  first,  on  a  widening  of  the  duodenum ;  second,  on  a  tendeni^  for  the 
portion  of  Meckel's  tract  proximad  of  the  diverticttlum  to  appear  in  two  loops ;  and, 
third,  for  n  supm-dnodenril  loop  to  beoomo  distinct  in  ihe  distal  portion  of  Meckel's 
tract.  From  this  condition,  various  more  npocentric  moditications  of  the  conformution 
are  produced,  chiefly  by  shortening  and  simplification  of  the  trst^  and  by  I'eduction 
«if  the  ceca. 

PASSEEIFOBMES. 

I  have  examined  a  very  large  nomber  of  Pasacres,  belonging  to  the  family  Eurylnmidis 

of  the  Siibclan:atori  s ;  to  the  ianiilies  Tyrannidii',  Pittitla',  Fteroptociiidde,  Dendro- 
colaptida*,  Cotingida-,  I'orniiojiriii'a',  ;iiid  Pipridic  of  tlie  Olaumtnres ;  of  the  Suboscines  I 
have  exnmined  Mi'in'rn,  nnd  of  tlie  ( Neines  members  ol"  the  familii>s  AlaiuiidsB,  Timc- 
liidfc,  i'ycnonotidie,  .ilusciciipidie,  Turui(ije,  Tioglodylidui,  liiiundinidie,  Campephagidte, 
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Dicruridte,  Ampelida',  ArtaniidrL'.  Laniidae,  Vireomda»,  Sittidae,  OrioUdsp,  Paradiseidae' 
Corridas,  Sturnidie.  Meliphagidte,  Zosteropidto,  Nectariniidse,  Dicaeidfp,  Ccprebidsp, 
IbuotiltidsB,  Jcteridse,  and  Fringillida;.  This  considerable  labour  from  one  point  of  view 
had  a  nogatiTe  resnlt,  for  I  faOed  to  find  in  the  ohaxaoten  of  the  aJimentiuy  oaaal  any 
indi&ntion  of  the  raitiUiefi  and  groups  into  whioh  •yskematist*  have  suhdivided  the 
Passerines.  The  difforcnocs  tliat  exist  amoni^  tb#»m  traverse  the  group  irrt^pcctivdy  of 
the  divisions  of  systemal  ist.s.  These  differences  depend  almost  entirely  on  tlie  siae  and 
habits  of  the  birds.  The  larger  iorm»  have  a  longer  gut  absolutely  and  relatively ;  the 
£nnt«Bt«rfl  have  the  gat  extremely  ahort  and  wide;  gmuu  and  8eed«eaten  have  the 
gut  rather  longer.  But  for  these  differences  the  conformation  is  remarkably  MtwilaT 
throughout  the  2fron p.  Tlie  duodenum  In  all  is  a  simple  loop,  Itut  usually  rather  widp. 
The  rectum  is  always  sliort,  and  the  c-ieca,  alilioui^h  present  in  every  tvise  tliat  I  have 
examined,  ai*e  reduced  to  short  rather  uipple-like  nlruclures  of  varying  bhape,  but  always 
with  thick  walln  and  only  a  rwy  tmall  oentral  cavity.  Meckel**  tract  presents  the 
greatest  divergenceB.  The  diverticntnm  is  missing  in  the  vast  majority  of  cases.  As 
an  exception,  it  is  extremely  larj^c  in  Menurn,  and  in  a  few  cases  it  is  present.  Relyini,' 
partly  on  my  own  oljservaiioiis  and  partly  on  the  extended  labours  of  Gadow  (i  ;),  I  do 
not  doubt  that  the  diverticulum  in  Paaseres  is  situated  on  the  apical  poiut  of  the  large 
portion  of  M eoket's  tract  extemiing  from  the  dnodenom  to  die  beginning  of  the  suprn- 
duodenal  loop.  In  birds  with  a  long  intestinal  tract,  as  for  insl»nce  in  <}!»r^ 
(fij.  72),  this  portion  of  Meckel's  tract  is  rolled  up  into  a  tight  spiral  which  in  the  figiure 
is  represented  as  partly  drawn  out.  In  birds  with  a  shorter  tract,  as  for  instance  in 
Cyclorhvi  aUnventris  (hg.  7«i),  and  this  may  be  taken  as  typical  of  the  vast  m^ority  of 
Faaseres,  the  spiral  is  represented  by  two  distinct  loops,  which,  in  the  nnfelded 
0(mditi(m«  are  applied  veiy  dosdy  to  one  another,  and  the  folded  pair  o£  loops  have  a 
slight  spiral  twist.  In  all  Passercs  there  is  a  supra-duodenal  loop  very  distinctly 
separated  from  the  rest  of  Meckel's  tract,  modelled  in  the  most  exact  fashion  on  the 
duodenum,  and  drained  by  one  or  mure  bridging  veins  from  the  duodenal  vein.  The 
eonformation  el  the  gut  in  the  nutjority  of  Fteseres,  althougb  teom  its  short  form  it  fhUs 
into  a  very  ample  pattern,  appears  in  reality  to  be  a  liigbly  specisliied  type,  the  apparent 
simplicity  being  pseudocentric.  In  many  birds  with  short  guts  the  intestinal  tract  is 
folded  in  an  irrej^tdar  and  almost  capricious  manner,  and  tlie  separate  portions  Iwar  no 
exact  rdation  to  one  another.  In  the  Passeres  the  first  two  loops  of  Meckel's  tract  arc 
mort  dosely  applied  and  extremely  similar  in  oaUbre  and  shape,  and  their  amngement 
suggests  most  strongly  that  th^  have  been  derived  by  reduotion  from  the  proximal 
portion  of  what  was  originally  a  long  spiral.  It  would  appear  to  be  certain  that  the 
small  Passcres  have  descended  from  larger  birds.  In  the  s<inie  fashion,  the  supra- 
duodenal loop  is  so  exactly  modelled  on  the  duodenum  to  which  it  i&  applied,  as  to 
suggest  speoialiiataoa  raflier  than  simplicity.  In  Fasseres  genetaHy,  the  blood-vessels, 
instead  of  passing  tiirongh  the  centre  cf  the  mesenteric  expanse^  run  extremety  oloaely  to 
the  intestinal  ooils,  and  contribute  to  the  general  impression  given  by  the  oonlbrmation 
of  the  gut  as  a  highly  specialised  type. 
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SUM>L\.RV  OF  THE  CoKACIOMOU I'HINK  LkgION.     (I'latfi  23.) 

Gadow  (12)  unites  the  Cucuiiformcs,  Coraciiionues,  and  Passeriformes  iuto  the 
Cknaeioniorphse,  the  seoomd  kgioa  of  his  leoond  Brigade.  The  aimpleHt  end  mppuvn&j 
moat  afolwoentrie  tjpo  of  intestinal  tract  to  be  found  among  tbeso  hird^«  occurs  in  the 
Caprimulgi.  This,  which  I  call  the  Coraciomorphiiie  metacentrp,  is  a  simjjle  derivativL* 
of  the  archecentric  type,  and  is  chan2:?'d  from  that  practicjilly  ouly  in  the  sliortQcss  and 
stiaightness  of  the  rectum,  although  the  duodenum  tends  to  he  rather  wider  relatively. 
Ttom  this  metnoeiitre  ihe  Pkaaerine  gut  is  a  very  apocentric  derivative,  the  changes 


Paaeeres 


Psu-taci  Alcedinidae 
Upupidae 


Meropidae 


Cuculida 

Coracifonn 
Cuculifom 
Heta|entre 

Caprimul^ 

CaractiDorplnne 

Meta^entre 

Palamedea 
Archecentre 

BTolnliAa  ol  flie  lalMtaiikl  Tniot  of  tbe  Coraoioinorphine  Legion. 
(/Sht  OondBiMiliiM  rtai  GoneioBoriiluiUk) 

bdng  the  spedaluation  of  Ifcekers  tiact  into  a  proximal  portion  whidi  bean  the 
diverticulum,  and  which  is  wound  into  a  long  or  short  spiral,  and  a  distal  portiw 

which  is  an  cxtrrnit>!y  h-pccialized  supra-duodenal  loop.  The  caeca  have  also  been 
reduced  in  size.  Tlir  confoiiuation  of  the  Cypseli  and  Colii  niay  also  bean  apocentric 
derivative  of  the  Caprimulgid  form,  the  upuceiiii icily  in  both  consistiug  of  an  immense 
reduction  in  the  length  of  the  vhole  gut,  with  degeneration  of  the  cnca  m>  that  no 
vestige  of  fhem  is  left,  and  with  obliteration  of  the  loops  in  Meo3cel's  tiact;  there  may 
or  may  not  be  a  snpia-duodenal  loop.  The  Cocaeiidfe  pfesent  a  leas  apooentrio  modift- 
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cation,  ^fcckol's  tract  appears  in  two  loops  scparnted  l>v  the  diverticulum,  the  posterior 
loop  hav  iiiy  attached  to  it  the  long  cjEca  and  so  torraing  an  incipient  snpra-duodenal  loop. 
UiMlerljing  the  cooformatioM  in  tlie  oth^  types  there  u  a  central  pnttero  which  I  osU 
the  Coiwvfonii<Cneuliform  meteonitTe,  and  in  wbidi  the  duodBnum  is  frequently  hat 
not  invariably  wide  ;  Meckel's  tract  is  produced  into  two  loops  anterior  to  the  diverticulum, 
and  a  single,  rntht^r  wide  sujira-duodenal  loop  to  which  th*i  lon  j;  crpwi  are  attached.  The 
Cuculidoj  retain  this  metacentrul  form,  unl^'  slightly  altered  by  increase  of  Icaglh,  due 
no  dofnbt  to  the  reUtirely  large  size  ef  theae  hiida.  It  is  poaaihle  to  derive  the  Paittaotne 
type  ea  a  Tery  apooeDtrie  modifteation  of  this  metaceotre,  tlie  two  anterior  loops  having 
become  enonnnusly  long,  and  often  complicated  in  thcnisdvi's,  the  posterior  portion  of 
Meckel's  tnict  b'  ins^  produced  also  into  at  least  two  coraplox  loops,  tbo  distal  of  -which  is 
a  well-specialized  supra-duodenal  loop,  and  the  caeca  having  completely  disappeared. 
However,  aa  the  position  of  the  divertionlum  ia  not  oertain,  this  derivation  of  the 
Fsittadne  type  oan  be  regarded  only  aa  pmyvIsionaL  Tb»  Strigea  present  a  much  leas 
apooentric  modification  of  the  metaccntre.  The  two  antwinr  loopa  of  Meckel's  tract  are 
present.  \n\t  tlic  second  is  not  so  well  separated  from  the  general  sweep  of  flu-  tract,  and 
iippears  to  be  part  of  a  circular  expansion  of  the  whole  tract.  But  in  some  oi  the  species 
of  Stibo  the  meteoentric  poaition  is  reproduced  ezaetly,  and  it  is  easy  to  regard  tlie 
confiamationa  in  Striaff  Ifymimn,  and  ao  forth  aa  very  alight  alterations  of  the  common 
form.  The  Meropidse,  the  Momotida;,  and  the  Trogones  all  retain  the  mctaoentric 
position  with  c\tr*'mcly  little  alteration.  The  Upupidus,  the  Alcedinidte,  and  the  Pici 
are  all  apoccntric  modidcatious  of  it,  the  chief  diffei-ence  being  the  disappearauoe  of 
the  coiea  and  the  elaboratioa  of  a  distinct  supra-duodeual  loop. 

SmucaRT  OF  vbb  Si8Tbica.tic  DsacftiRtOK. 

The  various  oonf wmatitms  of  the  Inteatinal  Tract  in  hirda  may  all  he  referred  to  an 

archeccntric  fonn,  and  this  form  is  well  displayed  in  Palamedea.  The  Struthious  birds 
(with  which  the  Tinamidse  are  not  included)  adhere  closely  to  this  archecentrie  typr . 
The  Tumices  and  the  Galli  adhere  to  it  almost  as  closely,  i)ut  among  the  Galli  au 
apooMitricity»  cnmajating  in  the  expanaion  of  the  diatal  portion  of  Mecket'a  tract,  begins 
to  appear.  The  Tinamidaa,  the  OpisthooomidsB,  and  the  Pterodo-ColnnlMe  present 
apocentric  confoffmatioos  which  are  not  easy  to  derive  from  those  in  any  other  groups, 
although  there  arc  certain  suggestion?  of  affinity  with  the  type  displayed  by  Gruiform 
birds  such  as  OUh.  Vor  the  present,  however,  it  is  preferable  to  regard  the  forms  in 
these  birds  as  separate,  although  allied  derivativea  of  the  central  type.  The  Fasseres 
again  do  not  show  any  deer  affinity  with  the  types  in  other  birds.  The  oonformation 
displayed  must  be  re^uded  as  liavini;  come  separately  from  an  archcMJcntric  type, 
perhaps  from  that  common  to  tlie  othti  Cornciomorphine  birds,  but  wliicii  has 
progressed  very  far  apooentrioally  along  a  radius  of  its  own.  The  conformations  in  all 
other  hirda  may  be  xefared  without  diifieulty  to  three  main  metacentres,  which  are 
aH  simple,  but  diflbrent  modifteationa  of  the  archecentrie  type.  The  metacenire  of  all 
the  birds  in  the  Peia^jo-Colymbomoipbine  Brigade  is  a  eonformatioa  in  which  the 
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symmetry  of  Meckel's  tract  aliout  the  modian  mesenteric  vein  and  the  Meckel's 
tiiverticuliun  is  retained,  but  in  which  Meckel's  tract  tends  to  )x9  produced  into  a 
numlier  of  long  and  nafnnr  loopa,  the  nuNk  distal  of  ▼Moh  ii  »  sapnHluodenal  loop 
to  wbndi  the  long;  cseea  ave  attaohed.  The  metaMoAie  of  the  limiedliiie-Oniiform 
nssemblf^cs  (which  cont^tins  the  Alcctoromorphine  Legion  without  the  Tinamiformes, 
Cialliformes,  and  Pteroclo-Columbte)  is  a  derivative  of  the  archccentre  in  which  Meckel's 
tract  is  no  longer  symmetrical  about  the  middle  mesenteric  vein  and  the  diverticulum, 
bat  in  whidk  the  region  aateriof  to  tho  divertioalum  is  pvoduoed  bciyoiid  it  so  as  to  form 
aa  aztal  loop^  on  the  distal  limb  of  whidi  the  dhrerticiilttin  lies  and  whidi  may  he  greatly 


Vif;.  76, 


Evolatioo  «f  the  intrHtinal  IVoct  in  Area. 
(fhr  GoCMiwMpUae  «iiid  OaljmliiiiMifpiiiiM  rmd  OonwionMipliiii*  and  OolynilHHnoriiihiM) 

prolonged  as  in  Scoiopa^.  The  members  of  the  Coruciomorphine  Legion,  except  the 
Psaseies  and  a  few  pseudooenliric  typeai,  may  be  deriTed  from  a  metaeentre  in  which 
the  dnodemmL  tends  to  widen,  and  in  which  the  part  of  Meckel's  tract  anterior  to  tbc 

diverticulum  is  produced  into  two  loops.  In  Plates  21,  22,  and  23,  and  in  figures  n.').  .'9, 
71,  and  76,  the  evolution  and  aflinities  of  the  conformations  tjf  tl>e  intestinal  traet  are 
represented,  and  by  no  means  necessarily  the  pedigrees  and  aiiiuities  of  the  birds 
oontainiiig  these  conformations. 

Intestinal  Portion  of  thk  AuTONOjric  Neevotts  Stotbh. 
It  Wfis  onlv  at  a  late  sfai^e  of  this  investigation  that  my  attention  was  directed  to  the 
Ijueuliar  features  in  the  Sympathetic,  or,  to  use  the  modern  term,  the  Autonomic  Nervous 
System  of  Birds.   In  certaia  birds  (for  instance  the  Megapodidas  and  C^aeidss)  fJie 
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so-called  intestinal  nerve  is  unusually  lai^  and  visible,  and  it  was  in  members  of  time 
families  tbat  T  first  noticed  it.    Tn  flio  majority  of  oases,  however,  it  is  not  readily  seen; 
moreover,  much  of  my  material  consisted  of  rather  badly  preserved  spirit-specimens,  or 
of  birds  that  had  died  of  disease  in  which  tubercular  and  fatty  degenerations  of  the 
mesoDteigr  were  a  oonspicuoas  feaiux«,  and  I  am  able  only  to  give  a  few  almost  easnal 
notes,  which,  however,  mixy  aerve  the  purpose  of  redirecting  the  attention  of  anatomists 
to  n  very  peculiar  and  interpstin!?  set  of  strtirtures.    A  i^ood  dp:\l  is  known  about  the 
paii-ed  ganglionat«d  mesenteric  chain  {GreuzHtramg  of  tlie  Gerainu  writers),  thanks  to 
the  observations  of  many  writers,  of  whom  the  chief  are  Wieder«lieim,  Gadow,  Gaskell, 
and  Harage.  In  the  cervical  region  [Wiedersheim  (36.  p.  350)»  Gadow  (12.  p.  894), 
ftndlferago  (23,  /)a««tm)]  it  divides  into  a  deep  and  a  more  superficial  portion,  and  irregular 
traces  of  this  division  pfrsist  in  dlfn-i-ent  hirds  iti  (hf  posterior  parts  of  tlie  body.    In  all 
cases  it  appears  to  have  more  automuny  ;  tliat  is  to  say,  to  be  in  less  intimate  connection 
with  the  metameric  spinal  nerves  than  in  most  other  vertebrate  forms.    In  the  lumbar 
region  there  arises  from  this  arery  complex  plexus  with  large  ^nglia  on  the  edge  of  the 
stomach,  on  the  ovary,  on  the  supra-renal  capsule, and  farther  back  near  the  rectum.  It 
is  from  these  gnnirlia  tbat  tbe  so-called  intestinal  ncrrc  of  birds  arisi.s.    Concernin£c  this 
peculiar  nerve  the  literature  is  very  se;inty.    Rt-mak  {yi,  33)  appears  to  have  called 
attention  to  it  first,  hut  most  later  writers  pass  it  over  almost  completely    Thus  Gudow, 
l^edersheim,  Furhriager,  and  Beddard,  in  their  omitbologiosl  and  anatomical  treatises, 
pass  it  by.   Oppel,  in  hk  great  work  on  the  anatomical  tract  (30),  is  content  iriHi 
discussion  of  the  plexuses  actually  in  the  wall  of  tlie  gut.    Get^enliaur  (14),  in  the  most 
recent  edition  of  his  '  Text^book,'  mention>  the  existence  of  sueh  a  nerve  in  reptiles,  and 
states  that  it  is  best  developed  in  birds  ("Am  meisten  sind  diese  Nerven  bei  V^elu 
entwidcelt.         den  Iffitteldarm  b^^itender  Nerrenstanun  geht 
mehrere  ansehnlidie  Ganglien    and  adds  that  it  is  undevdoped  in  mammals.  IDLieage 
(23)  has  given  the  best  account  of  it,  and  states  that  it  differs  in  its  arrangement  in 
dilTeront  bird? ;  but      fi'^ures  are  rather  difficult  to  follow,  and  he  is  incorrect  in  stating 
that  it  does  not  occur  in  rapacious  birds,  and  ho  seems  to  have  overlook!^  it  in  tiie 
Batitcs.  As  I  hare  already  stated,  I  do  not  pretend  to  have  made  anything  that 
approaches  to  a  complete  study  of  it,  and  the  figures  thai  I  have  been  able  to  give  must 
lie  taken  only  as  rough  anatomical  notes.    Special  study  by  special  methods  on  material 
in  good  condition  is  required*.    T  can  say.  however,  that  in  every  ease  sincu  I  was 
aware  of  its  existence,  where  the  material  was  in  sulUcientiy  good  condition,  I  found  it 
presoLt,  and  I  do  not  doubt  that  this  presenoe  is  invariaUe.  It  ariaes  usually  from  two  ^ 
or  three  main  nerves,  which  leave  the  ganglia  conesponding  to  the  solar  plexus  and  tlie  ' 
ganglia  over  the  ovary  and  supra-renal  capsule,  and  enter  the  mesenteric  expanse  which 
is  the  snpport  of  !MeekrI's  tract.    Thcw;,  or  some  of  these,  are  represented  in  figures  1 
and  ib,  and  1  have  worked  them  out  in  several  unfigured  cases.    In  tig.  72  there  is  a 

•  Since  writing  tlii*  memoir,  my  ottontion  hii»  hcma  dir««t«d  to  n  beuulil'ul  mumoir  by  Th^'baull  (34),  which  > 
cwUiut,  111^  aiM,  an  eUboiste  stwlf  of  the  modw  of  origin  of  tho  intontinol  norvo  in  vaiiow  typM  of  bird*. — 
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,  large  ganglion  at  entrance  of  these  to  Meckel's  tract,  and  I  could  make  out  only  two 
uprves  fnrmiiitj  the  origin  of  this  ganglion.  One  of  the  three  nerves  frequently  rnns 
intlfpondentiy  to  tlie  dnodpntim,  as  in  Oh'n  45)  and  in  Atiti><ff»ft  7i<tiI!oni;  but  uo 
doubt  there  may  have  been  a  cross  connection  i>etwocn  this  and  the  main  intestinal 
nerve«  as  oertaiuly  is  the  cawe  in  the  Pigeon.  In  the  dnodenal^fold  loop  usually  at  least 
one  diatinct  and  large  ganglbn  is  present  (fig.  46,  v,iub,i  fig.  72,  The  main 

intestinal  nerve  which  supplies  Meckel's  tract  starts  in  common  with  the  duodenal 
nerve  as  in  Pfthmedea  (fig.  1)  and  the  Pa&sercs  (fig.  72).  It  courses  round  the  mesen- 
teric expanse  of  the  tract,  giving  oS  a  series  of  minute  branches  to  the  gut,  and  where  the 
tract  |«w(s  into  the  rectum  it  frequently  receiTos  one  of  the  entering  nerves,  or  is  in 
oonnec^n  with  the  ganglion  at  the  entrance  to  the  mesentny  of  HedEd*B  tiaet,  and 
then  turns  down  parallel  to  the  rectum,  and  cnnies  again  into  connection  with  the 
posterior  portion  of  the  Grrnzistmng.  On  its  course  this  main  intestinal  n^rve  may 
follow  Meckel's  tnict  more  or  less  eJosely.  Thus  in  Palanu'dea  ^tig.  1),  Pandion  (fig.iil), 
Talegullva  (fig.  38),  it  forms  a  loop  corresponding  to,  but  not  ahsolutely  identical  witht 
the  course  of  the  tiaet.  In  Faleo  mehmoffenjf*  (fig.  32)  it  follows  the  general  course  of  the 
tract  much  more  closely,  having  a  loop  following  the  supranluodenal  loopi>  In  OrtUf 
Ditiihpnfoni  ffii,'.  39)  it  has  a  curious  elongated  and  narrow  distal  j)ortion,  which  corre- 
sponds exactly  with  the  typical  apocentricity  of  these  birds,  in  which  the  tract  itself  is 
eokrged  on  its  distal  portion.  This  intestinal  nenre  in  many  cases— Struthious  birds, 
Pokmedea  (fig.  1\  Tuleffattue  (fig.  38).  ChKt  (fig.  39),  other  GaJli,  Faleo  (fig.  92), 
P<r)uff<M  (fig.  34) — presents  a  very  large  nunilicr  of  small  ganglia  evenly  distriliutcd  along 
its  course.  In  other  birds,  e.  <:.,  (9//,s-  (fig.  45),  Columbo,  Andiyena,  and  C'orvis  (tiir.  72). 
there  are  a  smaller  number  of  much  larger  ganglia.  As  to  the  systematic  value  of  these 
diflSerenoes,  it  is  impossible  to  say  anything  definite  on  so  small  a  range  of  iuformatioa 
but  the  sulgect  is  Tery  promising.  It  appears  as  if  the  chain  with  many  ganglia  were 
more  primitive  than  the  nerve  witli  a  limited  numlier  of  large  ganglia ;  and  it  is  certainly 
the  case  that  such  birds  as  Ofh,  Cohimfjtt,  the  Toucan,  and  the  Passerrs,  where  the 
number  of  ganglia  is  very  small,  are  more  s|>ecialized  forms  than  those  with  multi- 
ganglionated  chains.  It  has  to  be  remembered,  however,  that  although  the  nervous 
i^stemB  of  many  invertebrates  with  a  small  number  of  large  gan^ia  appear  to  have  heea 
produced  by  the  concentration  of  midti-gangli<niated  chains,  we  liave  no  right  to  extend 
such  a  principle  to  otlirr  forms.    The  origin  of  this  intestinal  iktv*'  in  birds  i-iHiuin-s  to 

'  be  worked  out,  and  in  this  euuuection  the  observations  of  Anderesuu  { i ),  who  found  tlmt 
in  the  Urodele  Amphibia  the  main  sym^iathetic  chain  was  subdivided  into  u  Gretizsimng 
and  a  CoUalertiittratiff,  are  worthy  oi  attention. 

,  It  is  to  be  noticed  that  this  intestinal  nen  ous  system  lies,  as  the  blood-vesaels  Ue, 
betwocn  the  two  layere  of  tlic  niospntery,  and  thcrofore  outside  tlie  eadoni.  Tn  Irirjor 
forms,  such  as  the  li)mu,  it  is  ofLcii  wuijmratively  easy  to  strip  otf  one  layer  with  its 
load  of  fat  from  the  mesenterial  expanse  supporting  Meckel'^  traut,  upon  which  the 
ganglionated  nerve-chain  come  plainly  into  view.  However,  just  as  it  occasitmally 
happens  that  some  of  the  biuod-vessels  pierce  the  mesenter}'  and  form  bridging  "  vessels 
traveaniag  the  portion  of  ccslom  betweea  two  loops  which  happen  to  lie  in  contact,  so  in 
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certain  cases  nerves  mtiy  "bridi^c,"  or  ruthor  lioro  fhrouu:li,  the  mesentery  and  ]m?s  across 
a  narrow  portion  of  ftelomic  sjiaco.  The  iiiost  obvious  c;ise  of  tliis  oecuri'ence  is  where^ 
»s  iu  Oti«,  nerves  leave  a  ganglion  in  the  duuduDal  loop  aud  pass  to  tlie  eteca  or  the 
supra-duodeiMl  loop.  I  am  pnetically  certain  that  this  happens  in  maoy  of  tb«  small 
PaMHiDMt  where  tbe  supitardaodeiial  loop  is  a  structore  of  considerable  importance,  but 
I  am  not  yet  prepared  to  demonstrate  thu. 

MoRPttOLOGr  OP  TMK  Iktestinal  Tract. 

The  chief  writei-s  on  thi.s  suhjeot  witliin  comparatively  tpcnnt  tiims  !iav*'  Ix-cn  Tohit 
(35),  wlio  deals  chiefly  with  the  tract  in  Man;  Klaatscli  (18),  who  in  two  extremely 
important  mcmoiis  dfalt  with  the  relation  of  the  tract  and  its  ancillary  viscera  to  the 
meseateiy ;  andHathes  (24),  who  followed  closely  the  work  of  Klantseh,  but  dealt  chiefly 
wdth  the  development  of  tue  mesenteries  in  the  Amphlbiu.  None  of  these  writers  has 
paid  sjM'cial  atti  nlion  to  llic  conditions  that  exist  among  Birds,  hitt  thoir  work  has  heen 
ofyrrrtt  nssislaiu'f  to  nie  in  interpreting  and  coordinatinij  my  own  iiu  I'sti^^ations.  It  is 
plain  thut  in  all  the  higher  vertebrates  the  intestinal  tract  bi  tliroxui  into  three  main 
portaons  irhich  are  homologous  tiiioughout  the  series.  Of  these,  the  first  is  the 
Duodenum,  which  in  hirds  is  always  a  dosml  loop  lying  ventral  to  the  rest  of  the  tract 
It  arises  extremely  early  '\\\  ontogeny,  and  while  in  the  majority  of  enses  it  remains 
simple,  it  may  develop  many  minor  complexities,  snmctimcs  simply  Itecoming  wider, 
sometimes  being  thrown  iutu  numerous  minor  folds,  aud  bometimes  being  twisted  into 
more  or  less  legnlar  spirals,  the  spiral  duodenum  being  in  some  cases  (Storks)  wound 
with  the  spirally  twisted  proximnl  loop  of  Meckel's  tract.  Concerning  tiie  velatiaais  of 
the  duodenum  to  the  supra-daodenal  lorip  I  shall  presently  liave  moru  to  say.  The 
distal  extremity  of  the  duodenum,  however  the  course  of  that  may  have  been  complex, 
always  returns  to  the  dorsal  edge  of  the  mesentery  very  close  to  the  starting  point  of  tho 
snterior  limb, and  there  passes  into  tlie  second  portion  of  the  gnt.  This  portion,  which  I 
name  Meckers  Tract,  extends  from  the  duodraum  to  the  imertion  of  the  oieca.  The 
first  important  point  about  this  large  region  of  the  gut  is  that  it  represents  an  outgrowth 
of  onlv  a  very  sinnll  section  of  the  primitive  crut.  It<?  proximal  extremity  approaches  its 
distal  extremity  so  closely  in  the  line  of  the  dor^l  attachment  of  ti»e  mesentery,  that  in 
the  majority  of  cases  it  would  be  poaslbte  to  remove  the  whole  of  Meckel's  tract  and 
surure  the  cut  et^  of  the  doodeuum  to  the  cut  pcoidaal  edge  the  rectum,  and 
ii.n-.ost  without  dislocation  reconstruct  a  primitive  Straight  intestinal  canal.  In  actual 
development  Meckel's  tract,  in  all  the  vertebrates  in  which  it  is  developed,  arises  as  a 
simple  narrow  loop  in  the  line  of  the  priooipai  mesenteric  artery.  Toldt's  figures,  and 
oth<»8  given  by  KoUman  (19),  show  this  beautifully  in  the  case  of  human  embryos,  and 
general  comparative  anatomy  from  the  Frag  to  Han  makes  the  morpliolo^cal  nature  of 
Meckel's  tract  extremely  plain.  There  can  be  no  doubt  that  this  is  llie  most  recent 
phylogenelic  development  of  the  Vertebrate  gut,  and  tliat  it  corresponds  to  not  more 
than  two,  or  possibly  three,  of  the  primitive  somites  of  the  body.  When  the  development 
nod  comparative  anatomy  of  the.  intestinal  nervous  chain  in  Birds  has  been  worked  out, 
a«coM]»  8KIUE8. — soOLOOY,  vob.  vin.  SO 
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it  is  to  be  Mcpeeted  tiliat  tba  origin  of  that  tystem  froni  not  mom  Uian  three  entering 

nerre-branches  will  be  given  an  importance  which  as  yet  can  only  be  suqwoted.  The 
nature  of  Meckel's  tract  as  a  recent  outgrowth  of  a  portion  of  tlie  gut  corresponding 
only  to  a  rery  limited  number  of  segments  has  an  important  bearing  on  medical  work, 
as  it  is  being  fbnnd  that  there  i*  an  organie  ftympathy  through  the  nervous  system 
between  certain  superftcMl  areas  of  the  skin  and  ciwtain  Tiseeral  organs  or  portions  of  the 
organs ;  the  sympathy  depending  on  a  oommon  rdation  to  the  primitive  segmentsticm  of 
the  body,  and  being  of  practical  value  in  the  diagnosis  of  affections  of  internal  organs. 
In  those  creatures  in  which  there  is  a  yolk-sac  or  umbiliial  cord,  tbe  outgrowth  of 
Heokel^B  tract  from  tbe  primitive  straight  gut  is  opposite  tiie  vessels  ranning  to  these 
stmctiins;  and  it  seems  tempting  to  regard  the  origination  of  Ueclcel's  tract  as  being 
dependent  on  this  mode  of  embryonic  nutrition.  However,  as  Meckel's  tract  is  equally 
definite  and  equally  metnnierically  limited  in  tbe  Frog,  we  cannot  lay  much  stress  on 
this  possible  mode  of  origin. 

.  Tbe  large  intestine,  from  the  ceca  to  the  cloaca  or  anus,  is  the  third  distinct  portion  of 
tiie  intestinal  tract.  It  always  lin  in  the  primitive  porition  of  the  straight  gat,  doiead  of 
all  the  other  portious,  and  pli  vlu^enetically  it  is  tbe  oldest  portion  and  corresponds  to  tbe 
greatest  nuniber  of  .somit*  <  !♦  appears  to  be  horaologous  tlirouL'hout  tho  vertebrate 
series ;  but  this  homology  dej[)euds  on  the  ideatiiication  of  the  pairtjJ  cwca  of  Birds  witli 
the  unpaired  caecum  ol  ICsmmals  and  Lizards — a  homology  not  apparent  when  a  bird 
with  a  short  gnt  is  token,  but  much  more  canvineiDg  when  the  comparison  is  made 
}>etween  a  form  such  as  Pa lamedea  {iAg.  "i)  or  a  Struthious  bird  and  a  Mammalian  or 
Jjacertilian  intestinal  tract.  In  the  more  primitive  types  the  hrge  intestine  is  very  loop, 
and  may  show  traces  of  division  into  colon  and  rectum  ;  in  the  higher  forms,  partly  in 
correlation  witli  the  greater  development  of  the  thoracic  portion  of  the  viscera,  the 
duodenum  and  whole  intestinal  tract  has  shifted  tnt  distally,  with  tbe  result  that  the 
large  intestine  is  cxtrameiy  small,  and  is  here  referred  to  simply  as  rectum  (see  footnotest 
pp.  176  and  271). 

MnCKlL'S  DiVBKnCULUM. 

Examination  of  the  embryo  of  any  bird  makes  it  pLiIn  that  this  structure  is  the 
vestige  of  the  yolk-sac,  and  its  retention  in  a<liiU  Ijirds  lias  l)fHm  described  by  a  number 
of  anatomists.  It  has  been  termed  by  most  writers  who  understood  it's  nature  the 
JHveriieiihm  eaeum  wtellii  but  as  it  is  obviously  homologous  with  tbe  encum  described 
by  Meckel  as  an  abnormality  in  ICsn,  and  as  in  human  anatomy  it  bean  the  weiUknown 
name  of  Meckel's  diverticulum,  I  have  preferred  to  give  it  that  name  in  birds.  I  have 
not  found  it  present  in  any  ndult  rejitile,  and  T  can  find  no  record  of  its  occurrence 
there.  Isor  have  1  found  it  in  any  mammal  otUer  than  Man.  In  human  anatomy  its 
frequency  of  oomirrenee  has  reoeivnl  leoent  attention,  and  Birminglwm  (4)  states  that  it 
b  present  in  about  2*2  per  e«at.,  varying  from  half  an  inch  to  five  inches  in  length.  In 
l  inis  it  is  present  mueh  mace  frequently;  indeed,  its  presence  throughout  lifb  is  a 
oliaracter  of  very  many  groups,  (fado'v  (12),  summing  up  his  own  very  numerous 
obsei'vatious  and  those  of  earlier  writers,  states  tltat  it  is  i-etaiued  throughout  life  by 
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Swimming-hirds  and  most  Waders,  but  that  it  disappears  very  early  in  Birds  of  Preyt 
Parrots,  Woodpeckers,  {»nd  Singing-birds.  He  regards  it  as  a  funetionless  rudiment, 
LoQuberg  aod  Jagorskiold  (21)  examined  a  lai^  number  of  birds,  chiefly  Sea-birds  and 
Wadan,  lor  it,  not  ocmieating  themielvM  vitb  ingle  indmdiuli,  and  found  it  abarai  in 
mwt  Gnib  and  Terns,  pveaent  in  Wadera,  Buoka,  flerons,  and  some  others.  As  at  an 
early  stage  in  my  investigations  I  found  it  an  important  {mint  of  morphological  orien- 
tation, I  searched  for  it  in  each  of  the  very  lar!»e  number  of  birds  upon  which  this 
communication  is  based,  and  found  its  presence  much  more  frequent  than  has  been  stated. 
An  inlaiwting  feature  m.  eonneetion  with  it  ia,  that  in  a  large  number  of  eases  it  is  sap- 
ported  hy  a  ▼estige  of  the  prioBitive  rentxal  mesentery.  TTsttaUy  this  appears  only  as  a  anuill 
fold  of  tissue  tying  down  the  diverticulum  to  the  ventral  edge  of  the  gut,  but  sometimes 
a  strong  band  runs  from  tliis  towards  the  liver,  the  latter  of  coiirfw  being  develojKfd  in 
the  primitive  ventral  mesentery.  Occasionally  when  the  diverticulum  itself  wan  absent, 
its  plaee  was  indicated  by  the  presence  of  a  mesenterial  vestige,  as  in  many  Pigeons. 

I  have  found  the  DiTerti<flilnm  present  and  large  in  all  the  Batttie ;  of  the  Colymbifornies 
absent  only  in  Pocftwps ;  present  in  the  Spli  ri^cif  rmes;  present  inthc  ProccUsriiformes ; 
of  the  Ciconiiformes,  presput  and  large  in  all  the  Stes^nopodes  but  small  in  Plofna,  nr\t\ 
present  and  large  in  tbe  Ardeidae,  Soopidse,  Giconise,  and  Phceuicopteri,  in  many  of  tlie 
Gicottiif  ormea  being  very  large ;  present  and  large  in  all  the  Anserifomies ;  present  in  all 
the  Falooaifonnes  (exoept  a  .B«^«o),  and  reiy  large  in  the  Faloonidc,  but  usually  small 
in  the  others  ;  present  iind  large  in  the  Tinamiformes ;  present  but  usually  very  snwill  in 
the  Oalliformes  (except  Tumij:) ;  present  and  vory  large  in  all  the  Griiifornies,  often 
extremely  lai^,  but,  as  a  solitary  exception,  absent  id  Melioruui ;  present  and  very  large 
in  all  the  limicolaei  among  Lai'i  small  and  often  absent  in  the  laridse,  small,  but 
usually  present,  in  the  Aleides ;  present  in  tbe  Ptecoeletidte,  but  usually  absent  and 
always  extremely  small  in  the  0<dnmbidtt,  a  feature  in  which  ibey  stand  in  marked 
contrast  with  the  Ciiaradriiformes  generally;  of  the  Cuculiformes,  always  present 
although  small  in  tiic  Cncnlifbe  ;  absent  in  the  Musopliagida?,  and  probably  always 
absent  in  the  Psittaei ;  of  the  Coraciiformes,  always  small,  but  present  rather  more  often 
than  not  in  the  ComdiB,  present  and  small  in  meat  of  the  8trige%  very  small  but  present 
in  most  Caprimulgi ;  always  very  small  and  absent  more  often  than  present  in  the 
Cypseli,  Colii,  Troir'mes,  Pici ;  of  the  Passeriformes,  absent  in  the  vast  majority  of  cases, 
when  present  extremely  small  except  as  a  soh'tary  case  in  Meaura,  where  it  was  very 
large.  In  making  this  review  1  have  excluded  those  specimens  which  were  marked  iu 
my  notes  as  obviondy  clicks  or  qnite  young  birds,  and  the  list  may  be  taken  as  lepve- 
senting  with  lhar  tasetneas  the  incideoce  of  the  divertionlum  among  the  Avian  groups. 

In  all  the  cises  where  I  have  mentioned,  in  tln^  parngrajdi  above,  that  Meckel's  diverti- 
culum was  ««a//,  I  think  that  it  was  a  veslige  in  (he  true  sense,  that  is  to  say  a  fuuetionless 
rudiment  of  an  embryonic  structure.  Sometimes  the  lumen  remained,  and  contained  a 
few  fragments  of  material  resembling  yolk,  and  doabtless  Temaina  of  tiie  yolk.  Batlier 
more  frequently  tbe  ^'smair'  diverticala  had  no  lumen,  and  were  mete  nodular 
excrescences  on  the  wall  of  the  Tract.  Among  the  cases  which  I  have  noted  as  large  there 
are  certainly  some  (Ratites,  Faiamedeot  etc)  in  the  same  category.   The  curious  feature 
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llioroforc  cxisfs  that  a  functionless  rcstiije  is  retained  universally  in  some  jErroups  and 
not  in  other  groups — a  circumslnnce  to  whicli  tiie  attention  of  those  naturalists  may  be 
direcled  who  would  see  a  purpose  or  "selection-value"  in  every  systematic  character. 

M«ek«l's  diverticttlnm  present*  nnofher  conditioik  of  great  interest.  iSnnberif;  awl 
«]!ii;cr.ski<ild  (21)  di'enr  attention  to  the  I'act  tlint  iu  certain  caaea  where  the  diverticulum 
is  liir^c,  it  lias  a  patent  lumen  and  a  tliiclv  \v;ill,  ;in<l  is  slightly  oonstiicted  from  the  gut 
(21,  oiled  in  Oppd  30,  p.  ."50).  Those  autliors,  \vliil<>  ihi\v  sui^'jfpst  that  the  vestigial 
urguu  has  bccu  iransforraed  iuto  a  gland,  do  not  go  i'uk titer  iu  their  microscopical 
inveatigation  thon  to  point  out  that  the  muootu  membntDQ  of  the  diverticulum  in  theae 
cases  in  thickened  by  a  scries  of  fold*.  I  have  examined  the  microscopical  structure  in 
spvrral  Atiatifiinnt  s,  Gniir.rrnrs,  and  Cliariidrliformfs,  and  find  tliat  glands  occur 
t'rt'qucntly  ill  tiic  foldiiii^'s  of  the  laucinis  membrane,  and  that  tlic  divmiculum  in  such 
cases  contsponds,  with  its  lolded  wall  containing  glands  and  lymphoid  nodules,  very 
doaelj  to  the  slraotureof  the  cceca  in  PiBwerines  and  Columbos.  I  am  inclined  to  think, 
thraefore,  tbat  in  many  cases,  particularly  in  tho  groups  that  I  have  mentioned  (and 
possibly  in  the  Faleonina;),  Meckel's  diverticulum  Ids  acquired  u  lunv  function.  It  is  at 
tlie  least  suggestive  tliat  where  the  diverticulum  has  bccouu'  glandular,  the  imircd  avm 
au-e  either  rudimentary  and  functionless,  or  they  are  \  ery  large,  thin-walled,  and  full  ol 
faecal  matter.  Where,  on  tiie  other  hand»  the  paired  caeca  ace  diiefly  ghmdvkr,  the 
diverticttliun  is  dtber  a  functionleas  yesfige  or  has  disappeared.  This,  however,  is  not  a 
complete  ficccnint  of  the  relations  of  the  two  organs ;  for,  in  the  first  place,  it  is  based  only 
on  n  relatively  small  number  of  observations  of  microscopical  structure,  and  in  the  second 
place  there  are  instancrs,  such  as  the  Psittaci,  where  both  diverticulum  and  paired  cajca 
are  absent  in  the  adult. 

Tek  SuBsiDJAUv  L00P8  OF  Meckel's  Tract. 

In  the  section  dealing  witli  systematic  description,  1  have  already  said  all  or  nearly  all 
that  I  have  to  say  regarding  the  minor  loops  Luto  wliich  the  Tract  so  frequently  is 
produced.  I  have  tried  to  show  that  these  display  fMitterns  vrhich  persist  through 
systematic  gi-oups,  the  persistency  referring  to  their  position  with  regard  to  tlie  divert!- 
culum  and  to  their  number.  The  arrangements  of  these  miimr  loojis,  in  fact,  nre 
instances  of  what  I  teiiu  uniradial  npocentricities.  When  Meckel's  inct  is  elongating, 
iu  a  large  bird  or  in  a  bird  the  habits  of  which  demand  a  great  length  of  gut,  the 
elongation  does  not  take  place  at  random,  hut  in  special  regions  and  in  special  modes. 
The  coinbinatiou  of  positian  and  complexity  is  of  a  kind  not  likely  to  be  repeated 
indepeudently,  but  to  have  common  firigin,  and  m)  to  prove  of  systemal  ie  value.  The 
explanation  of  how  tliese  different  and  eomplex  ombinations  came  into  existence  I  have 
not  attempted.  Before  that  could  be  done,  titere  is  necessary  the  great  labour  of 
following  out  in  evei7  stage  of  individual  development  the  Telations  of  the  growinc;  folds 
of  the  gut  to  the  blood-vessels,  regions  of  the  co^lom,  liver,  air^feacs,  sternum,  stomach, 
and  so  fortli.  Tho  beaufifxd  work  of  Klnatsch  and  of  ilathes,  elaborate  and  pi-oiouged  as 
it  \Nas,  does  litlh;  moie  tlian  to  ejii  u  uii  i!ie  lines  of  siu-li  en()uiries.  Until  something 
is  known  Lu  each  individimi  case  of  ihc  iiuture  of  the  "  growth-forces  "  iu  contiguous 
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^or^DS,  of  their  comproniisps  nnd  co-ordination«i,  in  fact  of  their  pla;ccs  with  rcjrarcl  to 
one  another  and  to  the  whole  corporeal  republic  in  everj^  staj^e  of  the  growing  ciubryo, 
nothing  more  can  be  laitl  but  tbat  meh  ooraplex  uniradud  Apoccntricitics,  if  not  in  thetn- 
selTe«  ponieased  of  **  tieIeelirm*Talue^'*  may  stand  in  comlatiom  with  structures  that  hare 
•uoh  Talne. 

The  SuPRA'DVoiiBVAfi  Loop. 

In  its  natural  condition  tlie  duodenum  lies  folded  Tentrally  under  the  other  portions 

of  the  <^n\.  Find  corncs  in  very  close  relation  with  the  distal  portion  of  Ueokel's  tmct. 
Cuvicr  drcAV  attention  to  ttie  fact  that  in  birds  as  in  inanunuls  the  duothmum  comes  into 
intimate  relation  with  a  posterior  portion  of  the  gut,  a  relation  so  intimate  that  the 
tneaenterial  folds  suspending  the  two  portions  may  fuse  after  the  fashion  explained  by 
Kiaatscb.  This  portion  of  the  gut  which  comes  into  relation  with  the  oteoa  I  have 
called  the  supra-duodenal  loop,  preferring  not  to  call  it  "  colon  "  m  was  done  by  Cuvicr, 
since  that  term  is  applied  in  Mammalian  nnatnniy  to  a  jiortion  of  the  gut  posterior  t(» 
the  cieca,  and  therefore  belonging  to  what  I  liave  been  terming  the  rectum.  Within 
the  group  of  birda  various  stages  in  the  erolntion  of  thb  curious  interrelation 
between  the  proximal  and  distal  portions  of  the  gut  are  displayed.  Thus  in  Patamedea 
(fig.  1)  there  is  no  supiu-duodenal  loop,  and  the  gut  may  be  unfolded  without  any 
difBcultv  or  cuttim;  of  blood-vessi-l'..  Thf  snnip  conditions  obtain  in  a  number  of  the 
archecentric  types,  and  in  the  systematic  portion  I  have  referred  to  tliese.  Even  in 
Palamedea,  however*  the  earliest  stage  in  the  formation  of  the  conaection  is  apparent. 
A  short  recurrent  factor  of  tbe  duodenal  vein  runs  in  the  mesentery  at  the  dorsal  portion 
of  Meclrei's  tract  across  from  the  terminal  portion  of  that  tract  and  assists  in  draining 
the  caeca.  A«  tlie  caeca  increase  in  size  tliis  \  e^srl  Ix  comes  lanrcr  and  of  more 
importance,  and,  in  many  castas  which  I  have  referreil  to  in  the  systematic  portion,  the 
recurrent  vein  along  with  a  second  and  sometimes  a  third  accessory  recurrent  vein  run 
to  nearer  the  apex  of  the  duodenum,  having  traversed  the  mesentery  as  *'  bridging  veins, 
and  arisen  from  tlie  Icng  cii-CJi  aii<l  tlu!  posterior  portion  of  Metki  l"s  tract.  In  such  a 
mode,  an  infimatr  iclHtion  is  established  betwr'cn  the  duodenum  and  tliedistnl  portion  of 
Meckel's  tract,  and,  as  in  OfiM,  this  relntinn  nmy  involve  not  only  tiic  veins  Init  tlie 
nerves.  The  poitiuu  oi  tiie  Tract  to  wiiich  (iic  ucca  are  uultenuit  is  not  disiinctiy 
marked  off  from  tbe  more  proximal  portion  of  the  Tract  in  very  many  of  tbe  leu 
apocentrie  types.  But,  as  I  have  shown  in  the  systematic  portion,  ^jai  *jNMiw  with  the 
establishment  of  the  "  bridging"  veins,  the  distal  portion  of  tlu-  Tract  becomes  a  distinct 
loop  clearly  marked  of[  fioni  the  general  sweep  of  tlit>  Tract.  Finally,  in  those  birds 
where  the  cu'ca  have  degenerated  either  completely  or  have  shortened  to  glandular 
nipples,  the  supra>duodenal  loop  is  retained  with  its  separateneas  from  tbe  rest  of  the 
Tract  and  with  its  **  bridging  *'  veins.  In  such  a  form  the  snpra*duodenal  loop  genemlly 
becomes  verj'  accurately  moulded  to  the  contour  of  the  duodenum,  and  its  presence  and 
ccimplcteness  are  important  reasons  for  ?peini»  in  tbe  apparent  simplicity  of  tbe  !?ut  in 
many  of  the  higher  forms,  such  as  the  Passeres,  a  pseudocenlricity — a  condition  apparently 
.simple,  hut  still  retaining  evidence  of  past  oomplesity.   I  ^not  think  it  can  be  doubted 
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that  wherever  in  shnrt-gutted  birds  without  large  caeca  the  supra-duodenal  loop  is  present 
ia  itt  dalwmte  fona,  these  birds  at  one  time  had  a  longer  gut,  and  almo«t  iwrtainly 
pooBenMd  longer  ocea.  When  a  gut  b  long,  and  -whan  ita  imgalarly  foUed  loops  lie 

closely  together  in  a  nanow  space,  the  establisbmeat  of  an  intimate  connection  between 
nny  of  the  crowded  loops  would  call  for  little  remark.  Whprp,  as  iti  tlie  Passeres  and 
luany  other  short-gutted  forms,  there  appears  to  be  abundant  space,  and  yet  the 
ilttodenum  and  the  supra-duodenal  loop  are  accurately  moulded,  the  one  on  the  other, 
ffnd  in  intiniate  Tssoolar,  nervous,  and  meaentwial  o(nmection,  we  must  seek  for  the 
origin  of  the  c  <)tn|»lcxity  in  the  past  history. 

There  can  be  no  doul)f,  T  think,  that  the  prespnce  of  a  specialized  supra -duodenal 
loop  marks  a  high  degree  of  apocentricity  in  Xhv  iiitesliual  tract  possessing  it,  but  it  is 
e<|Ually  plain  that  this  apoccotricity  is  multiradial  and  no  guide  to  attinity.  Ihc 
presence  of  cs9oa  of  at  least  moderate  length  is  a  f  uadamental  or  aroheoentrio  oharacter 
of  birds;  and,  if  the  supra-duodtnal  loop  has  arisen  inibe  mode  I  have  indicated,  it  is 
flear  that  it  m:i_v  have  arisen  rcpeatodly,  aiul  in  my  systematic  description  I  showed  that 
actually  it  does  ap]>ear,  r  MM-Ttcdly  and  apparently  independently,  in  the  different  group*?. 
The  probably  multirudiai  nature  of  the  structure  is  al»u  HupporLcd  by  the  occurrence 
of  simitar  fonnatbns  among  Uammals^  these  fonnatioas  not  even  btxag  on  wnetly 
homologous  parts  of  the  gut.  The  mammalian  structures  with  which  the  Bupia- 
duodcnal  Loop  may  be  compared  are  the  loop  which  in  Man  has  ti>e  transverse  colon  as 
its  apical  portion,  and  the  sigmoid  flexurr*,  which  in  embryonic  Man  reaches  much 
further  towards  the  duodenum,  ^iaturally,  i  do  not  propose  to  euti>r  at  present  into  the 
various  modifioatioas  presented  by  these  straotuves;  it  is  enough  to  say  that  the 
ooDtteotidoa  in  Hbmmab  between  the  duodenum  and  posterior  regions  of  the  gat  are 
frequently  present,  but  less  frequently  than  in  the  case  of  Birds. 

Pealing  with  its  occurrence  in  Man,  Toldt  sees  in  these  connections  between  the 
proximal  and  distal  portions  of  the  gut  the  mere  result  of  apposition.  Klaatsch 
oritidses  this  viesr»  and  rightly  points  out  that,  although  many  of  the  other  loops  are  in 
equally  close  spatial  relations*  ftision  docs  not  necessarily  occur  among  them.  In  Birds, 
however,  as  I  have  shown,  seoondary  fusions  and  "  bridging"  veins  are  not  absolutely 
confined  to  the  duodenum  and  supra-duodenal  loop.  Thus  in  P.«.iftaci  they  are  frequent 
among  the  numerous  long  and  narrow  loujis  into  which  Meckel's  tract  is  thrown.  In 
AnatidBB  secondary  fusiona  and  *'  bridging  "  veins  are  of  frequent  ocoarreooe  in  the  caae 
of  different  portions  oE  the  same  loop,  notably  in  the  axial  loop,  and  in  SptUufa  in  the 
long  loop  distal  to  Meckel's  diverticulum  {tig,  24).  Finally,  in  the  Cicouia?  bridging 
veins  and  secondary  fusion  of  the  mesentery  oc^'iir  Ix'lweeu  the  duodeniitn  and  tlie 
jiroximal  minor  loop  of  Meckel's  tract.  These  occuri'cnceB,  however,  are  less  important 
and  much  less  frequent  than  the  supra-duodenal  connections.  Klaatseh  aoeonata 
for  these  in  the  case  of  Septiles  and  Birds  by  the  mode  in  which  the  ooelomic  divisioos 
are  broken  up  by  the  iotruding  blood- vessds  and  ?iseera.  I  think,  liowever,  that,  in 
birds,  the  formation  may  serve  a  useful  purpose  ;  the  supra-duotleua'  Innp  is  maintained 
and  made  even  more  elaborate  after  the  degeneration  of  the  ca;ca,  although  it  arose  in 
relation  to  the  caica ;  moreover,  it  is  specially  perfect  in  cases  where  there  is  no  reason  to 
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suppose  that  want  of  space  played  a  part  in  its  oatog«Detlc  ftppcaittitae.  Plainly,  when 
the  pyloric  valvo  relaxes  and  t\\c  contents  of  the  stomach  are  poured  into  the  duodenum, 
tbe  shock  win  he  transferred  to  the  supra-duodenal  loop  whicli  lies  closely  ajjplied  to 
the  duodenum  and  sometimes  in  special  nerve-couuectiun  with  it.  And  thus  discharge 
of  the  contents  of  the  posterior  ngion  of  tbe  gat  into  the  Tectum  nay  be  Mi  ebont 
vithont  the  neeawily  of  peristaltie  weres  traTening  the  whole  length  <tf  Medcere  tract. 

Thb  Colic  C^bca. 

Cradow  (12),  Fiirhringer  (9),  Beddard  (2),  and  Oppel  (30),  in  their  respective  treatises 
have  devoted  so  mn'  li  nKention  to  the  voluminous  literature  coDOcrning  the  colic  f■w^^ 
of  birds  that  I  need  not  refer  to  older  writers.  The  arcbecentric  condition  of  these 
organs  in  birds,  a  condition  which  is  probably  an  heritage  from  Keptiliaa  ancestors,  is  the 
existenee  of  a  pair  of  cnca  growing  from  the  point  where  the  liiital  end  of  Meekd's 
tract  passes  into  the  rectum.  Siu-li  primitive  cteca  proximally  are  applied  more  or  less 
closely  to  the  posforinr  portion  of  Meckel's  trad.  Thf>y  are  of  moderate  length  ;  tlieir 
M'alls  are  not  specially  thickened,  tiieir  lumens  are  widely  open  to  tiie  gut,  and  tlieir 
contents  consist  of  food-material  in  a  state  more  akin  to  that  in  tlie  rectum  tiiau  to  the 
state  in  Meolcel's  tnot  When,  as  happens  frequentlj,  there  is  a  diffefeooe  In  ookmr 
apparent  through  the  intestinAt  wall  and  marking  the  difllneat  stages  of  metabolism,  the 
colour  of  the  cteca  approximates  to  that  of  the  rectum.  These  primitive  «eca  probably 
had  a  digestive  function  of  some  sort,  for  the  presence  in  their  walls  of  glands,  of 
absorbing  veins,  and  occasionully  of  villi  show  that  they  were  not  mere  reservoirs  of 
fieeal  mattw.  From  the  primitive  condition  Tarious  apooentric  modifications  have 
aiisett.  The  cteca  may  increase  veiy  greatly  in  size,  and  may  develop  spirally  anranged 
septa  protrudins;  more  or  less  into  tlie  cavity  and  deeply  marking  the  exterior,  as  in 
Chauna  and  some  of  the  Ratites  and  (Jruilorines,  or  tin"  whoh'  «'\ternal  surface  may  h'' 
prolonged  into  u  uumlier  oi  papiliiiurm  hollow  oulgruvvthb,  an  m  Cuiodromu-a  described 
by  Beddard  (i).  These  enlarged  cseca  appear  to  retain  their  digestive  ftmcUoiis. 
Secondly,  the  c«ca  may  become  very  much  reduced,  but  in  such  apooentric  rednotum  I 
am  convinced  that  there  are  two  quite  different  conditions  to  be  noted.  In  the  one  cjise, 
the  reducHoii  may  l»e  nothint?  more  than  tlie  degeneration  of  an  organ  tliat  has  lH.'cjni«' 
f uuctionless ;  and  almost  any  stage  from  tlie  arcliecentnc  size  to  complete  absence  may 
exist.  In  the  Colttmbtdm,  for  instanoe*  the  cnca  if  piesrat  are  always  small  and 
frequently  «fe  thin-walled,  irregular  (I  have  noted  many  cases  of  indiridual  absence  of 
one  caHJuml,  and  sometimes  pigmented.  In  tlie  fniif-eating  Pigeons,  and  indeed  in 
many  other  Pigeons  apart  from  tlie  nature  of  their  food,  the  vestiges  have  disappeared 
completely.  Precisely  a  similar  series  of  events  occurs  among  most  Falcouiform  birds. 
The  ema  are  small  in  all,  and  when  present  appear  to  be  fuiMtfioQlcss,  thinpwalled 
vestiges,  frequently  unsymmetrical  (here,  again,  absence  on  one  side  has  been  noted  in 
diflTerent  birds  by  different  observers).  Sometimes  they  appear  to  Ix:  absent,  hut  inflation 
of  the  wall  of  tbe  gut  reveals  the  presence  of  slight,  thin-walled  rudiments  in  their 
place.    lu  the  Vultures  they  are  sometimes  totally  absent,  and  a  similar  absence  ii>  n 
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character  of  the  Cathartidn.   H<nr«iTer,  there  is  yet  another  condition  possible  among 

these  reduced  civm.  Kumerous  observers  hare  slioM'n  that  in  ihe  cteca  of  many  Vilrds. 
whether  these  be  long  or  short,  there  occur  in  different  regions  masses  of  iyuiphoidal 
tissue.  SdoU  masseti  may  occur  at  the  apex  of  long  cieca  as  in  the  Owk»  or  in  scattered 
patches  as  in  Duclcs  and  Fvirls,  or  in  eonceatrated  sveHings  as  in  Otis.  Berrjr  (3)  1ms 
recently  shown  that  the  occnirence  of  these  lymphoid  masses,  in  concentrated  rsigions 
forming  vermiform  appendice*!,  or  in  scattered  masses,  is  frequent  in  Yertehrales.  nnd  ho 
snp2res1«  that  the  vermiform  appendix  of  Man  is  a  specialized  aud  not  a  degenerate 
structure.  The  reduced  cusai  of  many  birds  {e.  g.  Passerines)  are  quite  different  from 
the  ohviously  Tcstigial  caeca  Ihst  I  have  mentioned.  They  are  regularly  formed,  nipple- 
like  structures,  tlie  lumen  of  which  is  greatly  reduced  by  closely-set  villi  and  folds.  In 
these,  small  ghnuls  ;ind  lymphoid  tissue  are  alauuhint  ;  and  in  the  Sparrow  I  Iiave  noted 
the  presence  of  alinndant  dark  granules  wliieh  are  ajjparently  matter  in  iiroccss  of 
excretion.  I  distinguish  therefore  in  the  ctmditions  of  the  ca*ca  among  birds  the 
following:— 

1.  Archecentric  Character. — Cteca  lai^e,  tbin-ualled,  containing  food- material  on 
which  some  process  of  digestion  is  taking  place,  hut  which  may  hafo  in  addition 
the  beginning  of  seeretory  or  exeretory  ftioction. 

8.  Apocentrh  ChnrnMei's. 

A.  C-ccea  enlarged,  partly  digestive,  and  partly  secretory  Or  excretoiy. 

B.  Cax-a  t'unctionl«»8s,  vestigial  or  absent. 

C.  Ca^m  mduoed  but  transformed  solely  to  glandular  organs,  secretory  or 

excrrtxnry  or  both. 
pAirAVEDKA.    Cteca  archcceatric.    Chavna  apooentric  A. 
]Iatit.«.    Ctpcw  arclieeeatric  or  apooentric  A. 
Coi.VMBlKORMKS.  Archecentric. 

Sphenisciformes.   Apocentric  B.  but  according  to  Gadow  aroheoeatric  in  some. 
Pkooillakiiforhes.   Apocentric     occasionally  one  only  present. 

ClCONliFOR-Mi  s  Areliecentric  in  the  Peleosnidce.  apocentric  B  in  ihe  Phaethontidie, 
8ulidH»,  Frei^alida',  and  Phalacrocorncidn'  (in  Plolus  may  he  absent); 
apf>rentrie  H  in  llie  Scopida*,  Ciconiidie,  and  Ardeida?,  in  the  latter  one  only  as 
tiie  normal  but  not  invariable  condition.    In  the  Plia3uic<)pteri  archfcentric. 

AxsBRiJOBaiES  (exdudfaig  the  Palamedeidm).  Apoomtric  A,  nsoally  with  Isrge  rows 
of  ^and8»  hut  in  Mergtm  apocentric  B  and  one  occasionally  absent. 

FALCO>iiFORMr<«.  Apocentric  B,  vestigial  with  frequent  irregularities  aud  alisvnt  in 
Cnthartidic. 

TiNAMlFoiiMiiik.    Apoceatlic  A,  extreme  specialization  in  some. 

(jAtiLnoKHXS.   Apocentric  A  in  Galli  and  Opislhocomi ;  archeccntric  in  lluruices. 

GruitokMSS.  In  the  BallidR  apooentric  A;  of  thi;  <iruidti>  :irclieeentric  in  the 
Araminaj,  apocentric  A  in  the  othtj-s.  In  tlie  Dichoh)phida'  and  Olididie 
apocentric  A  (extremely  so  in  Otis);  in  the  Rhinochctida-  nroiieceutric ;  in  the 
Eurypygid«e  a|K>centric,  [u-obably  C  ;  in  the  Ueliornithidu!  archeccntriu. 
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CkA  RADRIIFORM  ES. 

Xdmicol<E.  In  ilio  (rlareolidie  iirclif'centrir ;  in  tlu>  ('liionida-,  ThinocoridiB,  and 
Charadriidii'  apoccntric  A,  but  in  some  of  the  latter  family  apocentric  C.  In 
the  Farridic,  AlcidtB,  and  most  of  the  Laridse  apocentric  6  and  sometioies 
pmetically  quite  abMnt,  but  in  Sttrewntrkm  an^eoentriG. 

JPteroetetidai.  Apocentric  A. 

CMwmbid<e.    In  the  vast  roajorify  apocentric  1?,  occasionally  one  nnd  very  oft^*n 
both  absent,  Init  in  Coli/in/jd  livia  and  Coluinba  wtuu  traces  of  glandular 
structure  and  so  apj>arenlly  ajjocentriu  C. 
CVOUUIOUfBS. 

CaeuH.  Aroheoeatrio  to  apocentric  A  in  the  Cujcalidae;  in  the  Musophagidee 
apocentric  B,  and  usuaUff  if  not  alwaja,  quite  absmt.   In  the  Psittaei 

apocentric  B. 

CouACllFOBMES.    lu  the  Cumciidse.  Momotiduf,  and  Mcropidtc  arcbeceniric ;  in  the 
AkeditticUe  and  Upupidse  apooentric  B. 

Sfr^.  Apooentric  A. 

Caprimulgi.  Archecentric 

Trogonen.  Archerentric. 

Cypaeli,  Colii,  and  Fici  are  apocentric  B. 
Passbrtfokmks.   All  that  I  have  examined  are  apocentric  C. 

Gadow  (i2.  pp.  688-693)  has  made  a  very  careful  study  of  the  relations  between  the 
chturacter  (tf  the  cseca  and  the  oature  of  the  diet,  and  I  liave  gained  furtlier  information 
from  Einn  (6)  and  from  Evana  (7),  and  from  the  keepera  at  tiie  Zoological  Gaidena  aa  to 
the  diet  of  birds.    Tbere  is  very  far  from  an  exact  ccn  rrlatioii  brtui  cn  the  apooeo- 

Iricities  and  particular  diets,  but  tluTC  is  enouEjh  (o  make  it  plain  that  many  of  the 
niodificAitioiis  aits  humoplastic ;  that  is  to  say,  tlint  they  are  niultiradiol  apoccntricitics 
on  which  no  argument  as  to  afla.nity  can  be  based. 
Archeeeatrie  Tjfpe. — ^The  diet  in  thew  forms  is  by  no  means  uniform,  but  tbere  ia 
a  preponderance  of  feeding  on  insects  and  caterpillars,  gruhc,  and  so  foitb ; 
in  fact,  of  what  may  be  fnkf  11  ns  more  typical  reptilian  diet. 
Ajioeenfrie  Ti/pr  A.    A  very  lari;c  nunilx-r  of  birds  displayin?  much  enlarged  cteta 
live  ou  vegetable  diet  in  which  cellulose  bulks  largely,  and  it  is  to  be  remembered 
that  tbe  digeation  of  celluloBB  ocean  in  tbe  large  coca  ot  some  mammalia. 
Apooentric  I^pe  B.   Carnivorous  diet,  piscivorous  diet,  and  especially  fruL^ivtrous 
diet  are  specially  associated  with  the  dcf^cncration  of  the  ca^ca  to  fUQOlionlesS 
vestiges,  or  even  w  ith  the  complete  disappearance  of  the  cfren. 
Apocentric  Type  C.    A\  hen  it  is  remembered  tbat  the  vast  majority  of  the  rassei-es 
diaplaj  this  type,  and  that  yet  almost  every  poaaible  form  of  diet  ia  found  among 
tiunn,  it  ia  at  once  clear  that  diet  is  no  complete  ezfdanation  of  the  character  of 
the  Circa.    I  am  more  inclined  to  think  ttiat  type  C  is  to  be  associated  with  a 
high  devLlopniciit  of  the  Avian  structure,  and  that  it  is  a  peculiar  secretory  or 
excretory  organ. 

aECOND  «KRIIS.<— «OOU)aV,  TOXk  VIII.  40 
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Some  parallels  may  make  the  complexHj  of  the  problem  of  the  cteoa  appennt.  The 
Posseres  display  all  diets  and  one  type. 

The  OwIh  ajid  the  Falooniformes  have  almost  ideatical  diet>  the  larger  forms  *ii  botk 
hebg  earnivfMNMU,  the  uneller  fonD*  cbiefly^  ingeotlrofoiui ;  tiie  Owb  all  eshibil  apooeii- 
tridty  A«  the  Falooniformes  apooentriintjr  B. 

Fowls  and  Pigeons  (except  the  firuit-eating  Pigeons)  have  a  similar  diet;  FowU  all 
exhibit  fipoccntricity  A  ;  Pin^pons  apocentridty  B  or  rarely  C 

The  Gulis  have  a  similar  diet  consisting  of  fish  and  garbage ;  most  ezhihit  apocentricity 
B,  but  Slemumrim  it  areheocntric. 

On  the  other  hand,  I^itieoptenit  i»  distingntahed  from  other  Ciooniiformes  hj  a 
nearly  purely  vegetahle  diet,  and  it  has  the  longest  cteca  in  the  group.  The  Mergansers 
are  distinguishetl  from  tlie  otlipr  AnntiHu"  l>y  (tu  ir  typically  piscivorous  diet,  and  they 
alone  among  the  Anatidte  have  apoccntricity  ii  a»  in  uuMt  other  fish-eaters. 


In  thp  siystr>mntic  flt'seriptivp  pnrt,  my  task  was  to  tro;\t  t\ip  charactprs  of  (lie  pnttprns 
displayed  by  ditl'ereut  Ijirds  as  nearly  as  possible  as  if  the  gut  were  tbc  whole  animal,  and 
the  rarious  phylogenctic  figuree  and  the  thiee  Plates  display  what  I  take  to  be  the 
relations  of  the  intesdnal  tracts,  and  not  neoessaiily  the  relations  of  the  possessors  of 
these  tracts.  I  have  been  taking,  in  fact,  the  anatomical  structure  as  the  uuit^  and  not 
the  individual  or  tiro  specic«*.  In  a  sensp,  this  is  a  return  to  the  old  Hiinterian  method; 
but  its  purpose  reflects  on  the  new  problem  of  the  nature  and  evolution  of  varieties  and 
lipecies  of  genera  and  families.  Granting  that  the  Plates  attached  to  this  paper  represent 
witb  approximate  aociuaey  the  pbylogoiy  of  the  intestinal  tract  in  birds,  we  have  yet  to 
learn  tiie  relation  of  the  phylogenetic  tree  of  this  straijtuce  to  the  phylogenetio  trees  of 
utber  i^tructures,  and  the  n  lalion  of  all  tlifs<'  to  the  pbylotjonftie  trees  of  these  im- 
]>erinauent  combinations  of  characters  that  we  call  species.  Although  the  coincidence  of 
such  trees  is  frequently  assumed,  there  is  no  a  priori  reason  to  support  such  a  proposition ; 
and  there  is  much  recent  work  on  the  nature  of  characters  and  of  thdr  inheritance  to 
throw  doubt  on  the  proposition.  The  nature  of  the  anatomical  structure  inany  offganlsm 
depends  in  the  first  jilaco  on  nature  of  certain  mntinial  transmitted  from  tlic  parents 
in  the  fertilized  ovum  (naturally  it  does  not  matter  to  the  argument  whether  the  trans- 
mitted substance  be  what  we  cull  "  matter  "  or  "  state  of  matter "  such  as  mode  of 
rhythm).  Among  other  writers  de  Vries  (6)  has  ree«itly  brought  strong  experimental 
evidence  to  show  that  at  least  in  plants  the  hereditary  material  is  com})os4'd  of  inde< 
pendent  nnits  \\lncli  may  be  sorted  out  arid  rceoinbined  in  each  sexual  generation.  Of 
such  independent  varialdes  underiyiui,'  tlie  lully  devt'loped  aiiatoniicnl  structures  of 
animals,  we  know  practically  uulUiug  as  to  their  number,  nature,  or  modes  of  sorting 
out  and  reoombination  as  they  pass  from  gencyation  to  generation.  N^ext,  the  anatomical 
stmctuTea  of  aaimala  depend  on  the  environment  in  which  the  oombination  ol  tnosmitted 
units  come  to  maturity  a«  actual  adult  organs;  that  is  to  say*  th^  d^end  on  tiie 
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various  corrdAtidna  with  otiier  orgMM  and  with  external  oonditions  eatablished  during 

embn  onip,  youthful,  and  adult  life.  In  the  case  of  the  alimontary  canal  we  know  just 
enough,  irom  the  tmnsforinintj  experiments  of  Hunter  and  othtTS,  to  feel  certain  that 
a  large  part  of  the  tiual  structure  is  determined  by  the  conditions  in  which  the  hereditary 
material  ii  growa.  The  phylogenetic  tree  of  an  orgau  such  a«  the  aUmentary  tract  may 
be  little  more  than  the  ezhihition  of  a  long  leriei  of  experimentB  in  growing  rimilar  or 
identical  "  germs  "  in  different  culture  media.  And,  finally,  we  know  nothing  as  to  how 
far  thrse  Iiereditarj'  masses,  as  they  were  marshullcd  Into  tlio  actual  brandies  of  the 
actual  piiylogcnetic  tree  of  tlie  orguniams  that  contained  them,  carried  w  ithin  themselves 
historical  limitations  or  determioations  towards  further  development  ia  speeialieed 
xliceetions. 

Snoh  quBBtionfl«  however  they  may  seem  remote  from  an  actual  atudy  in  comparative 
orc^nog^eny,  in  reality  He  at  the  root  of  every  attempt  to  use  characters  in  classification  : 
if  by  cla.ssillcation  there  is  implied  more  than  the  convenient  disposal  of  particular 
auimuls  in  partieidar  pigeon-holes  according  to  their  possessioa  of  obvious  auutoinicai 
ohametem.  The  atudy  of  cbMsetas  bjr  themaelvea  and  for  themaelyes  muat  precede 
the  attempt  to  use  theae  chaiacters  in  genealogical  classification. 

In  the  study  of  characters,  the  first  proposition  is  wliethcr  they  are  primitive  or 
modified,  arcliecentrie  or  ajiocentric.  So  far  as  the  subject>matter  of  this  paper  is 
concerned,  I  have  tried  to  show  that  fur  Aves  the  presence  of  a  specialized  duodenal 
loop,  of  a  Ifockel's  tract  eonautii^  of  a  nearly  eirenlar  espaoae  of  meaentery  with  a 
simply  ooikTduted  gut  auspended  at  ita  periphery  and  ayauiietrioal  about  a  median  vdn 
running  towards  a  vestige  of  Meckel's  diverticulum,  of  a  pair  of  colic  cteca  with  free 
lumeu  of  moderate  length  and  with  walls  partly  glandular  and  partly  absorbing,  and  of 
a  rectum  relatively  long,  are  archecoutric  characters.  When  birds  })0t>»es8  many  or  even 
all  of  tlieae  ehaiAiCterB,  we  are  tempted  to  say,  but  we  cannot  aay  deflnitelf,  that  they  are 
doady  akin.  The  retention  by  aome  deaoendanta  of  a  common  stock  vi  an  anoeatral 
heritage  in  the  aoeestr  d  form  does  nut  imply  that  such  raemben  are  more  closely  akin 
than  other  members  that  have  dissipated  or  improved  the  common  heritafrc.  I  have 
shown  that  in  all  the  great  accepted  groups  of  birds  there  are  aome  members  with  the 
aieheeentrie  condition. 

The  second  proposition  that  may  hare  to  he  made  regacding  characters  is  that  they 
are  modified  from  the  archecentric  condition,  or  apocentric,  and  in  this  modification 
degrees  of  apocentricity  may  be  exhibited.  I  have  shown  that  the  lengthening  and 
twisting  of  the  duodenum,  the  appearance  of  asymmetry  in  Meckel's  tract  and  its  produc- 
tion into  variously -formed  and  variously-phicod  loops,  the  spedal  fonnatbn  of  the  loops 
described  as  supra-encol  kinks  and  supra-dnodnial  kmps,  tibe  great  lengthening  of  the 
OoHc  cseca  or  their  reduction  to  vestiges  Off  to  short  compact  glands,  and  the  shortening 
and  atraightening  of  the  rectum    are  apofientric  characters.  That  two  hirds  posseaa 

•  Since  "writinj?  this  memoir,  I  h«TC  been  intrrr-itj'd  hr  noliring  that  Profesaor  UetAchntkoff  attributes  luanv  of  ttte 
(ligCKtiTe  troables  of  uati  to  inlieritjtoce  itf  »  long  rectum.  The  higher  bird*  of  every  group  appMeotly  bar*  pMMd 
thioiislt  atiiBitarooiiditini,  ha/t  hava  MiMMdaa  In  my  |rMd|  i«imu|  the  kagtii  of  the  nelaai^P.  C.  V. 
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apooentridty  in  an  organ  is  no  evidence  of  th«r  afllnity.  In  the  first  plAoe,  the  apooen- 

tricity  may  he  tbe  mere  result  of  growing  the  same  inherited  "  germs "  in  similar 
culture  media.  I  call  such  npocentricities  maltiradial,  implyini?  that  they  are  tho  result 
of  similar  conditions  on  the  samo  plastic  material.  Tbe  lengtbening  of  the  whole  gut 
and  the  sptnil  twiidann;  of  portions  of  it,  and  in  partieular  the  lengthening  of  the  cttcn, 
are  plastic  or  mnltiradial  effiecU  and  can  have  no  direct  bearing  on  affinity.  The 
exbreme  shortening  and  widening  of  the  whole  gut  and  the  disappeaxaDce  of  the  ca'Ci, 
or  even  their  transfonnalion  to  nipple-like  excretory  orsynns,  are  mnltiradial.  Tlif* 
production  of  a  supra-duodcnal  loop  and  its  retention  after  shortening  of  tbo  long  cseca 
in  connection  irilh  which  it  arose  are  multixadial  apooentricitiea.  These  again  give  us 
no  clue  to  affinity.  There  is  no  reason  to  suppose  that  even  in  the  actual  phylogenetic 
tree  of  birds»  a  branch  the  members  of  which  now  possestH  an  organ  with  archeoestric 
cl in  meter,  may  not  have  come  from  a  branch  tho  members  of  which  now  possess  an 
apocentric  cliai-acter  in  tiie  same  organ.  Jfor,  iu  tbe  first  place,  the  apocentricitj'  may 
havo arisen  after  the  brandling;  and,  in  the  second  place,  if  tbe  apocentricity  be  truly 
phwtic,  the  transmitted  germs  in  another  ^vironment  may  grow  only  into  the  ancestral 
form.  It  is  probable,  however,  that  apocentricities,  even  if  mnltiradial,  leave  some 
lc<^acy  nf  complexity  iu  their  simplified  descendants,  !ind  such  conditions  of  cliiinieter  I 
called  pseudoceatric.  The  conclusion  to  which  consideration  of  multinulinl  apocen- 
ttieity  leads  is  that  even  if  the  phylogcnetic  trees  lutscd  on  the  study  of  the  intestinal 
tract  be  nbsolutely  correct*  and  if  they  be  compared  wirh  equally  correct  trees  based  on 
the  examination  and  valuation  of  other  characters,  these  trees  may  not  coincide. 

Apocentricities,  however,  mny  he  so  definite,  so  precise,  or  anntoniically  so  complicated, 
that  they  appear  to  imply  n  pliylogenelic  coutiaction  of  tlic  ranice  of  variability  in 
respect  to  tbe  structure  in  question.  Such  a  demarcation  of  modiiication  along  a  single 
and  definite  radius  I  have  called  uniradtal  apooentiidty.  When  further  divergent 
modifications  occur  on  a  single  radius,  there  is  formed  what  I  have  termed  a  metacentre, 
and  what  seems  to  imply  that  the  range  of  variability  lias  besn  limited  or  defined,  with 
tlie  result  that  future  modifications  all  retain  an  indication  of  their  more  limited  or 
iietined  starting-point.  I  take  it  that  tho  archccontrc  of  the  alimentary  canal  of  birds 
is  a  metacentre  of  tbe  alimentary  canal  of  ^e  Sauroptida,  and  that,  again,  is  a  mctaoentre 
of  the  alimentary  fanal  of  the  whole  vertebrate  stodc  I  have  tried  to  show  that  the 
uniradial  apocentricities  of  the  intestinal  tract  of  birds  relate  to  the  number  and  position 
of  the  minor  loops  into  whicli  Meckel's  tract  is  produced. 

Tbe  obvious  use  ot  (he  study  of  characters  as  regards  ula&sidcutiou  n,  then,  the 
valuation  of  characters  as  anshecentrto  and  apooentric,  and  tlie  disoovery  among  the 
apooentridties  of  the  uniiadiai  modifications  with  their  metacentrea.  When  these  have 
be^  determined  and  valued,  the  characters  have  yielded  all  the  material  that  they  afford 
for  gcnerilogicral  cn<juiry.  When  one  »«'(  has  been  exliauste  1,  recourse  must  he  nuHle  to 
another  set.  In  other  words,  tbe  work  of  the  anatomist  wliose  j^ual  is  the  achievement 
of  natural  classification,  is  the  study  of  the  definition  and  limitation  of  variation  within 
groups.    There  is,  however,  another  and  most  important  side  to  this  valuation  of 


Digitized  by  Goc 


ISTBSnSAL  IIACT  OF  BIBDB. 


273 


Eoologkal  chwractera.  When  the  areheoentridties  and  apooentridtiea  of  s  nttmher  of 

organs  or  structures  have  been  mapped  ou^  the  questions  are  opened  as  to  how  far 
archeccntrir  cnnditions  of  fliflTeront  organs  are  combinwl  in  the  same  animal ;  how  far 
apocentric  conditions  are  so  combined ;  how  far  archeoeiitric  conditions  of  one  set  of 
stnicfeures  are  associaied  with  apoomtrie  coDditions  of  other  lete.  In  general  temui,  the 
problem  u  how  far  difl^at  organs  beeome  modified  or  remain  nnnoodified  independently 
or  in  association  in  the  same  individuals.  If  we  compare  the  Dog-fii^h  and  the  Frog,  we 
find  that,  in  iflation  to  the  i^eneral  characters  of  the  Ichthyopsida,  tlio  Doff-fish  is  arche- 
centric  as  regards  its  skeletal  system,  apocentric  as  regards  its  urinc-geiiilal  system, 
while  the  Frog  is  apooentrio  in  its  skeleton  and  archeuentric  in  its  uriao-genital  system. 
Katurallj,  in  a  paper  dealing  with  part  of  one  system,  this  proUem  <tf  assodation  haa 
not  been  raised,  bnt  I  desire  to  add  my  conviction,  based  on  a  general  study  of  birds  and 
a  particular  study  of  small  groups  of  birds,  that  the  larger  the  number  of  forms  in  a 
group  and  the  narrower  the  anatomical  range  witbin  which  the  group  is  coniined,  the 
more  close  is  the  association  of  apocentne  modification  of  different  organs. 
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EXPLANATION  OF  THE  PLATES. 


Platk  21. 


Evolution  of  the  lutestiual  Tr&ct  ia  the  Pelargo-Colyiuhomorpbine  Brigade, 
(fbr  ColTmbimorpliiDe  rwd  Cotynbomorpbiue.) 


Plate  22. 


Kvoiution  of  the  Intestinal  Tract  in  the  AleGtoromorphine  Legion. 


PX.A,TB  88. 


EvoltttiOD  of  the  Intestinal  Tract  in  the  CoracioinorpMne  Legion. 
(For  Concinorpbine  read  Ckiraciomorphiue.) 


lu  these  Plates  the  affinities  of  the  confoi-mations  of  the  Intestinal  Tracts  and  not  of  the  birds  are 
indicated.  The  outline  of  the  ooiis  of  tlie  traet  in  tfae  unfolded  condition  u  given  i  tbe  Une  of  atlaehment 

of  the  mesentery  to  the  body  lies  to  the  reader's  right.  The  diverticulum  is  represented  as  a  dark  spot 
<ni  the  Iclt.  The  duodenum  licx  towards  the  upper  end  of  tbe  PUtes,  the  rectum  towards  the  lower  end, 
with  tbe  aecSj  when  present,  as  a  pair  of  daric  lines. 
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VIII.  Stir  qtwltjues  Lepadideti  nonoeoux  de  In  Colleclioii  rhi  Britisk  Museum. 
I*ar  A.  Gruvel,  Muitre  do  Conferences  a  la  Facull4  des  Seteiicev,  Univer»iU 
de  Bordeaux.  (Qmmiiniqu^  par  M.  le  Prof.  Gr.  B.  Howes,  See.  Xtim. 
Soe.) 

(Pbndie  24et  6  figs,  dans  le  (exte.) 

Lu  le  0  man,  1902. 

DUEANT  le  B^ouT  que  j'ai  fait  h  Londres,  pendant  les  snndcs  vacaiiees  de  1900, 
j'avaismis  de  odt«3  uncertain  nombre  dVchantillons  de  Lepadides  que  je  ooosidcnis 

comme  devant  repn'scnter  tit  s  i's])('cr<  noinclli's.  et  quo.  lii  duivc  do  inon  s«'jour,  mn!- 
heiireuscnir  iit  trop  courte,  nc  mc  pcrmcttait  pas  d'etudier  sur  place,  d'une  fayoa 
suffisainmeaL  approfoudie. 

Avee  rauloxitatioii  de  I'^minent  Direoteur  du  British  Museum,  M.  le  Prof.  Jeffrey 
Bell  eut  ramabilitt!  de  mo  faire  cnvnyer  Bordeaux  les  (■cliantillons  que  je  lui  .'i^ais 
d(>si^u(^s.  ct  c'ost  le  r^itat  dcs  etudes  dout  ils  out  ete  I'objet  de  ma  part*  que  je  viens 
utmsii^ner  ici. 

Les  espfces  uoiivelles  proveaanl  de  cet  envoi  sc  rcpai'tisscat  en  trois  genres:  le  jjenro 
Alepa$t  le  tg.  PceeiUtuna  et  le  g.  SealpetUm. 

Soi  s-OKUiiK  Dies  rti^oxci  ws.  (PliDUXCULATA.) 

Faniifle  de$  AuittpidA.   ^X^SA»»lDJB.}  * 
Song-fimHlf  de*  Afep'ttliveit.  (AlEPADlX^.) 

I.  (ienre  Al.EPAs.  Saiiilcr-ltniii^,  1^20. 

Qv  '^ontf  est  \\n  df  c<mi\.  pmit-t'tro  rrliii  (|ni  p[i'sr;ito  le  plus  d'unit"f)rmit('>  rror'^nn- 
isatioii  parmi  les  espeecs  qui  le  conipos»'nl.  I/a  (liliereueiation  u  I'tiiljlir  eulrc  elles  est 
d'autaut  plus  delicate  que  ces  animaux,  etant,  soit  eiitieremeat  priros  de  plaques  cupitu- 
laires,  soit  rcduiis  simplement  a  des  scuta  eomds,  sous  cuticulaires,  et  sans  forme  bien 
d^fiuie,  n'offrent  souvent  que  des  eamettves  extciieurs  pea  nets  et  variables  duu 

*  biou  que  le  genre  Awi$iiiitt*  ait  rU'  ir^^'  par  U.  il.  TbuuiMiu  pour  uu  type  uoureau  do  ik-ltizopudc  (TnQ«, 
L^no.  Sob.,  Stid  mr.  2m1.  toI.  ri.  pnt  3^  Ai«Mt  IMM),  U  nom  da  Am$fidiP  »»  MmUe  p«avoir  vtra  vmaure  poar 

line  faniillc  Ac  C'ilThipi-de«. — A,  (K 
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^dmntiUou  h  rautre  d'nne  m^e  espi'oe.   II  faut  done,  dans  la  plnpart  des  cat,  s'attacher 

phis  encore  mix  caractcres  fournis  pai*  TaJiiinal  liii*m6mc,  que  par  ceux  donnes  {>ar  la 

I'onne  dn  cn))ifulmn  et  du  pt'doucnk',  et  ces  camot«'rPs  iiifrnt(<s  sont  eux-iiirmes,  pnrfois 
si  pen  nets,  que  la  difficulty  jwur  caract^riser  nettcment  Ics  especes  en  est  aimi  singu* 

Ainai  par  exemple,  entxe  lea  deaz  espdoes  que  je  vm  d^orixe,  J..  BelU  aft  A.  mienh 
HoHMf  il  existe  dcs  difTorenccs  tvk%  ncttes,  qui  ra'ont  permis  de  lea  fl^parar,  maia  ndannioins 
si  I'onprend  certriiiis  types  dc  cliaeunc  d'cUes,  dont  les  caractc  res  ne  sont  pns  absolument 
nets,  quelqu'un  qui  ne  serait  jws  bien  exerce,  les  confondrait  a  i^eu  pres  suremeiit,  tout 
au  moins  par  leur  forme  cxt^rieure.  11  est  bou  de  decrire  comine  type  dc  rcspl-ce,  dana 
oe  ca^  des  ^tres  abaolnmentlmtaots,  c'est  &  dire,  auGuneiiieiat  deform^,  ni  par  ^asioii 
&  Tivant  oa  dans  ka  flaoona  d  alcool,  on  par  toute  autre  cause.  Oa  salt,  ea  effet» 
combien,  parfois,  ces  nnimaux  rcvefus  d'tine  pnv^f>lopi>e  tn')11<«,  se  laissont  dt'-forraer  ot 
rendre  moconnais8able&  quand  ils  sont  places  vivauts  ct  en  trop  grand  nombre  dans  uu 
flacon  d'alcool. 

On  ne  sauiait  irop  reoommander  auz  Toyageun  de  ne  paa  tasMr  ainai  oea  toea 
tnous  dana  leur  flaoons,  eomme  ila  le  font»  hSas !  trop  aouven^  pour  gagner  un  peu 

de  place. 

Les  mi'TTics  precautions  peuvcnt  ne  pas  etre  prises  quand  ii  s  agit  ile  Scalpelhtm,  par 
exemple,  car,  du  moins  en  general,  les  plaquea  qui  recouvrcut  le  capitulum  et  le  pedoncule 
de  ces  anixnauz  leur  donneat  use  rigidity  raffiMmte  pour  ^viter  k  peu  pr^  toute 
d^ormalion. 

.T'ai  rencontre  dans  cet  envoi  <lu  British  Museum  tvois  especes  nouvelka  d'Jk^fMt 
aux  qiK  lies  j'ni  donn»5  les  noms  d'^.  BeHi,  A.  mirrndomrt,  et  A.  indicu. 

Elles  sont,  ua  g6n6ral,  reprosentees  par  des  (kihaniiiloiis  d'assea  graude  taille,  surtout 
la  deniidrc  qui  mesinre  noe  longueur  totale  de  sept  eentiiuetres. 

1.  Alspas  Belli,  nor.  ap.   (PI.  M.  flgs.  1  A,  2,  3, 17, 18, 19,  28,  &  89.) 

Diafftiose. — Capitulum  ii  peu  pros  triangulaii'e,  arcc  bord  anturieur  presque  droit. 
Pto  (to  crdte  dwrale  T^tabl^  nais  l^g&re  aailUe  lur  toute  la  longueur.  Orifice  extmne 
alIong6,  ivtreci  &  aa  partie  aupdneare,  ammdi,  au  oontraire,  k  aa  partie  inMrieure. 

Vas  de  scuta. 

Cuticule  prcsqiie  lis.se,  avcc,  Heulenient,  quelques  plis  irr^uliers.  Surfiioe  doiaale 
absolument  li&se,  d(^iitiiit4-e  par  on.  siilou. 

Pedonoule  da  fanac  c>  liiidrique,  a6im6  du  oaj^tulum  par  un  linger  r^tr^oiaaement  ^ 
edui-oL 

Appendices  caudaux  avec  quinae  ixrticlcs. 

Raines  internes  des  5*  et  ti^  palxea  de  diThes  atrophiees  et  portant^  c]iacun<^  vingt^ept 
articles. 
Saltitat.—C6tn  de  Gulia. 


Digitized  by  Goo<?Ic 


1>B  LA.  COLLECTION  DU  BBITUU  UUSBUllf.  870 

Cette  esptoe,  6Mi6e  au  Professenr  J.  Bell,  du  Britnh  Muaeum,  ae  rapprocUe 
d*^.  Lfiul-CMlcri,  A.  Gruvel. 

La  forme  gcnerale  de  I'animnl  est  nssc/  Lrnifiousf.  un  prtt  »'lfinctH.*  et  nou  nuissive.  La 
longueur  du  pedoncule  est  bien  pi-oportionuee  k  ceile  du  capiiuium. 

Le  et^piMum  est  &  pea  prte  triangalaire,  avee  «on  bord  aat^rieur  prt>sque  droit  et  «on 
bord  dorsal  k  peu  pr^  r^olierement  anondi.  Oepradant  il  fait  une  legera  saiilie  Tors 
son  tievs  ioferieurs  et  se  relove  aaHiefiiilB  de  I'orifioe  du  cnpitulum  pour  former  une 
saiilie  assoz  developp^e  ]»reced^e  d  une  partie,  l^'<>tTenient  creuse.  11  n  v  ;i  df  eivte 
veritable,  luais  ce  bovd  dorsiU  fait  ecpcndant  sur  toute  sti  longueur  uiic  Itrgcre  saiilie 
aplatie. 

Lea  parties  latSrales  da  capitalum  sont  nettment  oomprim^  ce  qui  donne  pr&is^ment 
k  I'aniinal  son  elegance  partlculiere.   La  partic  In  plus  larj?e,  ank-ro-posU'rieure,  du 

capitulnm  est  plaecp  an  nivenu  de  I'insertion  du  mtiscle  adductcur  i\c<  -ctttn. 

L'orilice  exteme  est  de  forme  alloug^e,  i-etn-ci  vers  sa  pai'tic  superieuro,  dilate  eu  rond 
it  sa  partie  inferiBnxe  oik  vienorat  se  plaoer  lea  cinhes.  Les  lerres  qui  le  bordeot 
pr^nteot,  exteriemement*  un  bord  legevemeot  d^j^me  et  rempli  de  pUssemeots 
pamlleles  le.s  utis  aux  auttes  et  tous  i)eriien(liculaifes  au  bord  anti  ri(  ur  de  I'oniice. 

La  euticule  quirecouvre  leeapitulum  est  presqiu>  lisse,  marquee  si  ulonicnl  de  qur  lqiie'* 
plis  irregidiers,  rare« ;  iuais»  il  existe  daais  la  region  doi*sale  et  de  chuque  cote  uu  isilloti 
a»se2  profond  qui  d^limite  une  surface  allongee,  allaut  de  la  d^preanon  sus-buccale 
pnsque  juaqu'k  la  partie  infmenxe  du  capitultmu  Cette  surfiice  est  extrimemeDt  lisse, 
au  contraire  du  restc  de  la  aucfiioe  oapitulaiye,  mais  elle  est  sur  le  m^me  plan  qur 
eelle-fi—  c'cst  j\  dire,  ni  en  creux  !ii  en  relief  par  rapport  h  ell(\  Le  sillon  qui  la 
dulimite  est  rectiiigne  de  chaiiuc  cote,  puis  i-cmonte  vers  la  partic  dorsale,  auterioiu?emeat 
et  posterieurement,  pom"  uller  rejoindrc  son  symctrique. 

La  cnticule  est  ^paino  r^sistante,  color6e  en  jauuc  tout  an  motns»  apr&s  son 
sejonr  dans  I'lilcool,  et  si  peu  transparente  qu'il  est  impossible  d'apereevoir  au 
tr;ivor!=:  l^^  corps  de  ranimal,  oomme  oela  a  lieu  pour  A,  Jja»ke»tei'i,  A.  Gruvel,  par 
exemple. 

La  surface  externe  de  cette  cuticule  est  ornee  dc  granulations  chitiueuses  arroadies 
dont  quelqaes-unes  portent  des  crochets.    II  existe  aussi  quelques  soies  sensitives,  mala 

rares  cependant. 

Les  dimensions  du  capitulum  du  plus  grand  6chautillon  sont Longueur,  86  mm. ; 

large  ur,  K!  min. 

Le  }}<'(loucule  wntiimc  le  capitulum  dont  il  est  sepuix-  par  uu  legtr  it'Ut  cis&emeut,  suns 
que,  cependant,  cette  separation  soit  bien  nette.  II  est  un  peu  i>lus  long  que  le 
capitulimifinais  beancoup  plus  dtroit,  de  forme  cyliudrique,  e'est  a  dire  avec  une  diamitze 
&  peu  pri'S  le  meme  aussi  bien  au  sommet  qx\'h  la  base.  La  cuticule  s'y  continue  avcc 
les  memcs  caracti-res  que  sur  ie  jK'doncule,  mats  a\pe  une  epaisseur  UU  peu  iuuins  forte, 
cepcudmit,  et  des  sillons  piiralK-lcs  rt  plus  nettemeiit  accuses. 

Longueur  du  p£doncale,  32  mm. ;  largeur.  9-3  mm. 
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Ifobitat. — L(  s  rchantillons  d'.^.  BeUi  provieimeut  des  cAtes  de  Cuba. 
Collectiou  du  Britigh  Museum. 


M^fOM  iUK,  WVT.  •p. 

Fip.  \.  ^ramelon  buccal,  vn  par  ]a  partic  8upi-nvure :  Lah.,  li'vre  sup. ;         pulpt-  lubial  sup.  j 

md,  maadibvle ;  nii .,  miiclM»f* ;  IT,*.,  palpa  hki*]  JBfviimi. 
Fig.  li.  Palpc  l:<biul  supi'rioor  dtoitt 
Fi^.  3.  Maadibnic  droito. 
Kg.  4.  VidNiiednita. 
Fig.  5.  Fiilpe  htiiil  iol^nr  itmit 

Appareil  buccal. — Le  labre  fait  uno  forte  sjiillie  imi  avant,  sa  jMirtie  interne  est  fort*'- 
lueut  dutmiiSe,  et  pr^sente  sar  son  boixl  librc  des  nodules  chitineux  arrondis  i-cpit'- 
iteittaat  les  dents.  Les  paJpet  stmt  aUougdu,  aplatis  en  none  et  couverts  de  poik  sur 
l«fl  bords  anterieura  et  infer! >  urs  (fig.  2). 

Leo  tuandibttle»  lessemblent  beancoup  iii  celles  d'A.  Luuk&tUrit  ellee  sont  cepeodant 


Digitized  by  G( 


DB  LA  COLLBCTfOir  DU  RKITISH  BIUSBUU. 


361 


plus  allongdes  efe  plm  fortement  artofes  de  pointiH  diitiiMttses  sur  iea  parties  Uit^tales 
des  dents.  Ces  dents  tout  am  nombie  des  trois,  la  quatiiems  formaiit  la  poiote  infibieiue 

de  la  piwe  ftiir.  H), 

Los  nuichuires  diflerent  siniplemeut  de  celles  6! A.  Jjoiikcaiert,  en  ce  que  la  partie 
infdrieure,  scularifonne»  se  termiae  en  sailUo  u  Tangle  infiSrienr  qui  e»t  arrondi  dans 
I'espeee  pi^oMente.    L'enooche  est  anasi  un  pea  moine  profonde  chez  A. 

(fig-  M. 

EiiPm  l(>s  pfifjies  de  la  {r-rrr  Inji  r'lcnrr  constituent  les  pit'ccs  les  plus  voluiuinen«!OH. 
Leui-  bord  libre  est  nettemeat  arroncii  et  convert  de  deux  touffes  de  soies  longuesi, 
flexlbles,  nou  separoes  par  uue  eucoche  (fig.  3). 

CSirri&tfv.-'Eii  oe  qui  oODoeme  lee  drrhee,  j'ai  rencontre  dansoette  cspooe  des  anomnlies 
nombreuses  et  tout  &  fait  siaguli^i'es.  Ti'atrophie  de^s  rame^;  est  un  fait  extrSmenient 
commnn,  ^t  jt^  crois  ponvoir  tlire,  d'jiiin's  les  I'diantillrms  examines  quo  cortf  ntrnphio 
se  rencontre  plus  souvi'iit  que  la  disposition  normaie.  Jc  ne  veux  pas  parler  en  fait 
d'irregulailtes  de  Tatrophie  qui  so  manifesto  sur  la  rame  interne  des  5'  et  G'  paires  de 
cirrbes.  Celled  est,  en  efl^t,  nomtale ;  mais  j'ai  trouT^  des  tames  atrophiees  snr  ks 
qiiatre  autres  paires— t;int6t  la  rame  exteme^  tont6t  I'inteme,  tant^t  d'un  c6td,  tant6t  de 
I'autrc.  Cettc  irrcgulariti"  ahsolue  indique  netteraent  q»ie  c'est  Ik  un  jdi^nomi-ne 
accideutel  <r>t  dont  il  est  iiu]>uKsihle  de  tenir  eomptc  dfins  la  sp('*ci(ieation.  Seuls  les 
caractei-es  penuuneniH  doivent  etre  signales.  Si  j'iusiste  sur  cc  point,  c'est  pour  montrcr 
I'mconv^ttient  grArc  qui  peat  r^sulter  de  I'^tnde  des  oirrbes  ohes  on  seul  indtvidti*  et  dont 
le  tesuLtat  peat-Stre  nne  erreur  de  dMemiinatioin. 

I"  iHtirfl  (PI.  24.  fig.  28).  Les  deux  rames  sont  inegales,  la  rame  anterieure  ctant 
plus  courte  que  la  postorieuro  dVnvirou  quart  de  la  longueur  de  eette  dcrniiire.  EUes 
sont  epaisses  et  garuies  de  trcs  nomiireuscs  soies  longues  lines  et  legeremeut  l)arl)el6e.H 
sur  lenr  ezto6mit£  lilne  et  la  moitie  de  leur  longueur. 

2'jM{r».  Bameslk  pea  pres  egaln,  I'exierne  dfipasaant  oependant  l^g^ment  Tintenie. 
Leiu"  longueur  est  environ  la  moitic  en  plus  de  la  rame  postcrieure  de  la  l''  paire.  Les 
articles  sont  assrz  rtllon^rs  et  chacun  d'eiix  porte,  antt'rieurenient,  uno  setilc  paire  de 
soies  longues,  finenient  barbelees  i\  1  extremitc  ot  a  sa  Imse  deux  piires  tn-s  courtes, 
glabrcs,  rantAcieuie  ddpassant  nn  pen  la  post&newe. 

2f  paire  ei  4?  paire  h  pen  pr^  identiqaes  k  la  deuzieme,  maJs  lenr  longueur  est  nn  pen 
plus  considerable. 

5'  paire  et  0'  pnire.  Lf»s  rarues  externes  sont  iiorn>ales  et  scinblables  aux  deux 
pieueUentes,  mais  ks  rames  internes  sont  alrophit-ea  et  cgales,  chacuue  d'elle  portaut 
27  arlieles.  Lour  longueur  att«nt  senlement  environ  le  lien  de  oetle  de  la  rame  externe. 
Les  soies  qu'ellee  portent  sont  aussi  eztW^ement  r6diutes,  excepts  le  dernier  artide  qui 
porte  une  toutFe  de  soies  plus  longues. 

ApppHfticeH  terminotu-  (Candnl  aiiijeiulitges). — lis  sont  formes  de  niticlo'^  soulenient, 
asscz  larges  ti  la  base,  avec  des  soies  nulles  ou  tres  courtes ;  les  articles  s'ailongent  vers 
le  sommet,  ainsi  qua  tes  soies  qui,  au  nombre  d«  trois  ou  quatre,  couionnent  le  sotnmet 
da  denoier  article. 
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AppetuUee»Jlkmentetisi  (IDame&tniy  appendagea).— Une  ieule  pMte.  oonrte,  termini 

en  pointe  eflll^e  et  8itu(''n  a  la  base  de  la  1"  paire  de  cirrhes. 

P/^H»«  — Tx'  jMSnis  (PI.  24.  tig.  29)  est  lon»  (env.  8  mm.).  Forme  cflindrique,  allaat 
en  8'etlilant  regulierement  jusqu'au  sommet  qui  est  en  pointe  mousse. 

Anntilation  nette  gar  la  nioiti6  terminale ;  quelques  lam  poila  disaeiiuii^s  i.  la  aurfooe 
«t  use  toufiSe  k  wn  somtoet. 

AffinUh. — En  rcmcrciemcnts  de  rextrAme  bienvoiUance  avec  laquelk*  M.  le  Profcsseur 
Jeffrey  Bell  n  bien  voulu  m'aeeiieillir  au  British  Miiseuin  ppndiiit  monsi'jour  ;i  T/ondres, 
et  aussi  pour  la  graiule  courtoisie  qui  a  toujours  regne  dans  nos  rapports  reciproques,  je 
Ini  diddie  cette  espece  nourelle.  Alepas  Belli  cat  Touin  d'A.  Ltmke^eri. 

2.  Alepas  microstoma,  aov.  sp.    (PI.  24.  fig^s.  1  B  &  B  ,  7  &  H.) 

J>ia</itme. — i'orme  generale  plus  globuleuse  que  celie  du  prccedeut.    Bord  aatecieur 
du  capitulam  droit  an  ttiT«au  da  Toiifice  exteme,  mais  sniUant  et  arrondt  en  deaaous. 
Orifice  externe  etniit,  widifonne  aveo  une  gouttidre  dorsate.  Le  capitulam  pr^senie 

unc  l^gt're  crete  tout  le  long  du  hord  dors  il.  surtout  devclopp  'o  j\  la  partie  infftriaure. 
Toute  la  surfiUM*  est  stri«5c  de  sillons  profoiids.  nombrLUix  el  invijulietS,  axoept^  une 
surface  courbe  doi-sale,  d^lunit<3C  par  un  silloa  qui  en  fait  tout  le  tour. 

Fas  de  scuta.   Catienle  plus  miuce  que  celle  d'A.  BcUi, 

P^cncule  k  peu  pire«  rfigali^jneiiit  (^limlrique. 

Appmdioes  oaudaux  formes  de  15  articles. 

Barnes  intr>rne<;  dc^  5*  et  6?  paiBBS  de  cirrhes  atrophi6&s  et  iaegales  (29  ct  26  articles). 

Habitat. — Madere. 

J'ai  appele  cettc  espece  A.  mici'ottoma  a.  cause  de  la  petitesse  reUttiTe  de  son  otiftce 
externe.   VoiBine  de  la  pr6e£dente. 

La  forme  generale  de  I'animal  est  plus  globtdeiue  tjue  celle  du  precedent.  Le 
enpitiUum  au  lieu  d"A(re^  cmnprime  est  plutAt  mi  peu  rcntl6  lat<5r  ilcment ;  sa  Ionn:iiPur 
est  moindrcct  sa  largeur  plus  considerable,  ce  qui,  par  rapport  k  rcnsemblc,  lui  donne  un 
aspect  moias  elegaut  et  plus  trapu  que  le  premier. 

La  plupart  des  grands  ^antillons  qae  j'ai  eii  eatre  les  moiaa  ^aient  pbis  ou  moins 
d^ofmea  et  les  cmueUxet  aemblaient  meios  nets  que  sur  un  plus  petit,  absoliunent 
intnx  t  ft  quf  jo  prritrb-ni  par  con.st-qucnt  oomme  type  do  oette  cspeoe,  au  point  de  Yue, 
tout  au  moins,  de  l;i  foniiL'  rxtrricnre. 

Lo  bortl  anterieur  du  capituliuu  est  droit  en  face  de  I'orifice,  mais,  aa*desaous,  il  fait 
une  aaiHie  arrondie  ea  arant  et  ae  r^trfeit  h  aa  partie  infiSrieure  pour  aller  ae  oontinuer 
arec  le  p6doncule.  Le  bord  dorsal,  regnlilrement  arroudi  sur  toute  sa  longueur, 
pr^ente  une  tn-s  ijciite  cr^te  qui  s'accoiitne  im  pen  p!us  :\  1 1  [):irtie  inferieure. 

1/orifire  extenie,  wuis  Atre  s;iillaiit,  forme  une  sorte  de  tube,  uubtemeut  separe  de  la 
partie  iuierieure  du  capitulutn  par  uu  .sillou  transversal.  Ctet  orifloo,  assez  petit,  est 
ooidifbfme,  arec  un  itis  petit  silkm  k  sa  partie  sup6rieare,  qui  s  ^rgit  tout  k  coup  trcs 
regulierement  pour  laisser  passer  lee  cirrhes. 


Digitized  by  Gopgle 


DE  LA  C0L1:ECT10N  J)U  BKITISH  MUSEUJI. 


Tontf  la  smfacc  du  ctipitulum  est  striee  de  sillons  urofoiids,  mais  tn'*;  nnm])rcux  at 
irreguliers,  excepte  une  surface  dorsalc  delimitee  dc  cliaque  cote  par  un  siilon  courbe 
qui,  portant  du  sommet  du  cftjdtalaio,  descend  d'abord  k  pcu  prcs  parallclement  h  la 
Egne  danale,  puis  s'en  ^Soigne  {vogiwssiTement,  pour  renir  la  r^ojndxe  Imiaqttement 
k  la  partie  infiScieurc  du  capitulum. 

T.:i  sitrFacc  courbe  ainsi  dolimit^  est  absolament  lisse  et  ua  p«u  en  lelief  pir  lapport 
an  resto  de  la  surface  capitulaire. 

Le  capitulum  est  nettemcnt  s^pare  du  p^doncule  par  un  rctr^sscmcnt  brusque,  mais 

av60  lai  mAmfts  caxaot&v6a> 

lift  cuticule  art  moina  (^>paisse  que  chei  A,  B^li,  de  coulanr  blanch&trc,  sale.  £lle 
porte  commo  ornemfints  dcs  nodules  arec  ou  saii?  crochets  comaoo  ohea  ^d.  Jjanketteri, 
A.  tiruvel,  ainsi  qno.  dcs  soics  scn^^itives  assez  nombreuses. 

Lcs  dimensions  du  plus  jjrund  ccliuntilion  sont : — 

Longueur  du  capitulum,  23  mm. ;  largeur,  17  mm. 
Longueur  du  pedoncule,  21  ram. ;  largeur,  9  mm. 

Commc  on  ]o  voit,  Ic  ])i'doiiPiile  est  seulement  un  ppii  phis  long  que  Ic  capitulum  ;  il 
est  :i  piHi  pi  i  s  vcgulierement  cjliadiique,  uu  peu  plus  large,  cependant,  aux  deux 
extremites  quau  centre. 

Le  manteau  ne  pr^seote  lien  de  pavtionUn'. 

Jlalntat. — Les  <3cbantillons  dtudi^  prorienncnt  de  TSaAhn, 

Collection  du  British  Museum. 

Appnrfnl  hp('rnl.—  \j;i\)iy&.tt;\\  buccal,  daTii^  son  t'lisfnililf.  ost  tcllement  identiquc  a 
celui  de  Tespccc  precedeate,  que  je  n'auniis,  pour  ainsi  dire,  qu  a  r<^p6ter  mot  pour  mot 
06  que  j'en  ai  dit.  Je  le  juge  inntile. 

CtrrW— Je  n'ai  pas  k  nSpdtor  id  ee  que  je  disais  k  propos  d'^.  Belli,  hn  deux 
«'cliaiif illoiis  ('tudic's  presoiifaient  tons  deux  nrip  ronfftit  utioii  norxnale,  ratrophie  portant 
Seuleuioiit  sur  les  rames  interne'!  do*?  5'  ct  (5*  paires  dc  cirrlics. 

V poire.  La  rame  posterieure  depasse  I'ant^ieure  de  ses  5  ou  6  derniers  segments, 
Men  que  le  nombre  des  se^^enta  aott  tite  different :  82  4  la  gnnde^  17  la  petite,  maia 
oeJa  lient  k  ee  que  chex  la  prenod^  ila  sont  beaucoup  plus  eourts  que  ehes  la  seoonde. 

Cos  ramcs  sont  moins  larges  que  chez  A.  Bdfi  et  cliaque  article  au  lieu  de  porter 
nil  ^Tund  nombre  do  550:es,  n'cn  pn'sento  qu  unc  vingtainc  en\iron,  qui  sont  snrtout 
tres  courtes  sur  la  rame  post^rieim;,  elie^i  sout  raidtis  et  tiaement  barbelees  sur  leur 
moitie  libre. 

S"  poire.  Ramea  ^sales,  diacune  d'eUe  £tant  ^vinn  ^  plus  lengue  que  k  lame 

jKMtcrieure  de  la  1"*  paire.  Elles  sont  form^es  i>ar  un  grand  nombre  d'articles  tr^s 
comiis,  porttmt  cliacun  deux  grandes  soics  longues  raides  et  fineracnt  barbelees,  deux 
tres  courtes  en  arriercs  de  celles-ci  et  deux  scmblables  k  ces  dornivres  et  inserces 
lat^mlement. 

V€t4f  painm.  Un  pen  plus  longues  que  la  deoziime  par  les  ramcs,  dont  riateme  est 
plus  emifte  de  deux  segmeuts  que  rezteme.  MAme  disposition  des  soiea. 
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5'  pairt:    Earne  iiiicrnc  atrr)phice,  arec  29  articles,  mab  les  soies  sont  beaucoup 
moins  nkluitcs  que  cliez  A.  Beili. 
6-'  poire.  Bame  interne  egalement  atrophiee,  mub  form^  nulonent  de  86  articles. 
Les  tames  internes  des  5*  et  0*  pnires  aont  done  inigalett  an  oontnire  d'^.  BeUi  oil 

elles  sont  ^galps. 

Appendices  lermiiianx  (Caudal  appt- iidages). — Sonihlaltlos  li  ceux  Av  la  pr^cedeiito 
eupece.  lis  prt'senttut  dgalcmcnt  13  articles,  dont  le  tcrmioal  Uh%  court,  portc  ua 
bouqnet  de  sotes. 

AppendieeafilameHleuA  (Filamentary  appendaf^).~Une  scule  paixe  n«e>  Icngne  k  la 
base  de  la  premi'-ve  pairr  dr  ci'itIu";. 

Prnifi. — Ooiirl  (oin  .  (J  mm.),  tmiiii,  eoniqiir,  trrinine  en  pointe  mousse.  Formo  d'un 
grand  nombre  d'ttuucaiix  tn-s  courts,  ra'cc  queiqiies  tn's  rares  soi^  a  la  surface  et  uu 
bouquet  an  commet 

Cetfe  espece  se  lapprodie  beauoonp  de  la  pr^oAleiLte,  dont  eUe  difi&re 
ccpendant  par  la  forme  est^rienre  et  un  certain  nombre  de  caractraes  iateraea  que  nous 
avons  mis  en  relief. 

Je  lui  ai  doune  le  noui  d'^.  microxtwm,  tirtj  du  canicttTe  anatooiique  de  la  bouche, 
tr^  petite  par  i-apport  an  Tolnme  de  ranimal. 

8*  Albpai  ikbica,  nor.  sp.   (PL  24.  fii^s.  1 C,  4  &  t',  21  to  27.) 

Diagnose. — Lt»  corps  cutier  de  raniniikl  scmhle  etre  tonf  d'tmo  v«>nue,  suns  separation 
nettc  eutre  lo  capitulum  et  le  p^oncule  qui  est  cxtraordinaircnieat  developpe.  Le 
capitulnm  est  tite  oomprim^  laferalement,  aveo  le  bord  ant^enr  droit  et  le  bord  dorsal 
f^guliirement  oourbe;  oe  bord  porte  une  orto  tmnsparente,  hante  d'environ  1  miUi 
metre,  sur  toute  sa  longueur.  L'orifioe  exteme  a  la  forme  d'nn  triangle  curriligne  sans 
srouttierc  dor5;a!f\  et  bordt'  do  Irvres  trt-s  netteracnt  frang6es.  La  cuticle  c^t  inlnoe, 
transparente,  ct  uroee  dc  plisscnictits  tres  lius,  assuz  ditficUemeat  Tisibles  a  I'CQil  nu. 

Le  p43doneule  iut  aiiite  an  capituium  aans  transition.  8a  longueur  tfteint  euTiron 
trou  fois  et  demi,  et  aa  largenr  4gale  k  pea  prea  odle  dn  capitulum. 

Pas  dc  scuta.  Appendices  caudaux  formes  de  12  articles.  Barnes  internes  dea  6*et 
6^  prtii-ps  dc  Lnrrlic:  atrophieea  et  inures  (25  et  21  articles). 

Habitat . — 8ingapoure. 

A  cause  de  (ioa  origine,  j'ai  appel^  oette  capeoe  A.  ituUea.  EUe  fient  ae  placer, 
quoique  trte  diffiSrente,  quant  k  aa  forme  ext^rieure,  eutre  A,  tfonwto,  Darwin,  et 

A.  microttoma,  A.  Gruvel. 

Crtfc  troisii'mp  rspt"  t'o  est,  ccTtainoinent,  nn»>  des  pins  curieiises  que  je  connai^sse 
ap})art«nant  si  ce  genre,  a  cause  de  la  longueur  vraimeut  liors  de  proportion  de  sou 
pcdoucule  relativement  k  oelle  du  capitulum. 

Bien  que  lea  ^sbantillons  ne  soient  pas  dans  un  remarquable  6tat  de  oonservation,  il 
m'a^  possible  d'ea  faire  IV-tudc  ooraplrtc. 

J.e  oorp>!  tout  enticr  de  ranimal  seinble  elre  tout  d'ane  venue  u  causo  dr-  la  Iimijueur 
du  pcdoncule.    II  est  colore,  apres  »)ejour  dans  I'alcool,  en  luarron  fouce  timut  un 
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pcu  sur  la  teintc  lie  de  Tin.    Lft  cntieule  est  pre«que  aimi  tauupKreDte  que  ceU« 

(TA.  Lankeaieri. 

Le  cupitnhtm  est  beaucoup  plus  comprimi'  lati'inlomout  quo  choz  A.  Belli.  Son  bord 
ant^rieur  est  droit,  1«  bord  dorsal  r^gulieremetit  courbe,  porte  uue  crcte  tmuspareute, 
Iiaute  d«  pida  dSm  miUimiitie,  sur  tout e  sa  longuettt. 

Rim  ne  rappelle  la  surface  donate  signa]^  chez  les  denx  autms  e^ces.  La  surface 
tonte  eatifere  du  oapitulam  est  Usse*  sans  atries  ni  siUoni,  exotf^  dana  la  i^gioa  de 
Torifice 

Ceiui-fii  a  ia  furuie  d'un  triangle  curviiigne,  dont  la  partie  infericure  est  occuixe  par 
les  eirrhcfi*  sans  qn'il  exiate  traoe,  Ik  la  partie  sup^rieure,  d'une  gouttiere  quelconqiie, 
conime  dana  I'esp^oe  pii6o61ente*  par  esemple.  L*ortfioe  est  1)oid6  de  lirres  tr^  nettement 
frangdes,  avec  df-s  sillons  transvcrsaux  tri's  apparents,  plaods  sur  les  parties  laU'rales. 
Sans  etre  saillant,  I'oritice  dcpasse  Icsroreraent  le  hord  antero-inferieur  du  capitulum, 
dont  il  est  separe  par  une  legcre  depression  au-de^^sus  de  I'insertion  du  muscle  adducteiir 
desaoata. 

Le  capttnlnm  se  r£tr£eit  l^^irement  &  sa  partie  inf erieure  poor  former  le  p^ncule, 

mais  la  liraitc  nette  cntre  ks  deux  est  assez  difficile  h.  saisir. 

La  cuticule  mince,  transpaicuto,  est  orn^e  de  plissements  trfes  fins,  as^ez  difficilement 
visibles  a  I'ccil  im.  Ua  truusc  a  »a  surface  dcs  plages  formees  de  tubercules  chitineux 
de  difBfrentes  grosseur,  les  plus  gros  <Hant  g^^alement  an  centre.  Oa  tronve  dans 
qnielques>ttnes  de  am  plages  une  sole  aensitir^  mm  de  positioa  tent  &  fait  Tariable. 
Les  plages  elles-m^mes  sont  disposees  trus  irr^guli^remeat. 

Lc  pedohcule  qui  I'ait  suite  au  cfipituhim  est  tout  d'une  venue.  Sa  loiiLruour  f'"^ale 
environ  trois  fois  et  demi  celle  du  capitulum  et  sa  largeur  a  peine  moins  considerable. 
La  cuticule  qui  le  reeonvie»  contaniiation  directe  de  celle  da  capituluin,  est  lisse  et 
pr^tente  quelqoes  omeaaents  semblablea  &  oenx  d4jjt  d^erits. 

Les  diuienwoDb  du  plus  grand  ecliaiitillon  sont : — 

Longueur  du  capitulum,  21  mm. ;  largeur,  18  mm. 
Longueur  du  p<Sdoncule,  70  mm. ;  largeur,  13*6  nun. 

Habitat. ~~Ce&  ^obantiUons proTieonent de Singaponre,  dans I'lnde Angkise.  Offert ps« 

J.  Ru&soll,  18S6. 

British  Museum  Collection. 

JppareU  dtfeciai.— Sauf  quelques  d^taOs,  rappareil  buoeal  de  cette  espto  eat  idmfique 

k  celui  des  deux  pr^dentes. 

Les  dents  du  hil/re  sont  do^  sinipks  eminences  irrt'guliercs  de  la  cuticule,  n'ayant  que 
Taguement  la  forme  do  dents.  La  partie  interne  de  cette  piece  presente  des  ornements 
qui  soot  sur  lea  parties  laterales  de  fortes  soiea  et  des  formatiuus  pectinees  robustes 
(fig.  22)  et  dans  la  r^giou  moyenne  des  formations  Element  pectin^  mais  beanooup 
plus  6nes. 

Les  p'ilpcs  sont  idcuticjues  (PI.  24,  fig.  28).    Les  mandibulei  pcntent  sur  les  parties 
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latcrales,  en  arriere  des  deats,  des  formations  pcctinccs  tres  robustes  (fig.  21).  Les 
mdchoires  et  ]es  palpes  de  la  l&rre  iiif^rieure  oe  pT^senteDtiien  k  signaler  (PI.  M.  figs.  85 
et2a). 

Cirrkes. — La  symetrie  dc  toutcs  les  nuxifiS  art  afaeolue,  dans  cctto  espeoe  et  ratmphie 

nc  se  ninnifeste  ^galement  qun  sur  Ips  mmes  internes  des  5*  ct  0'  paires. 

1"  paire.  rame  posterieure  depasse  I'auterieurc  de  scs  6  derniei^  articles.  La  rame 
anturieure  trtts  large  4  la  base,  est  couverte  d'un  grande  nombro  dc  soics  finemeat 
barbeldes. 

2*  poire.  Les  rames,  cgales  en  longuear,  atteigncnt  environ  le  double  de  la  longueur 
de  la  rame  posterieure  de  la  1"  iwiire.  L<^s  soies  y  sont  dispost'es  comme  dans  A.  mia'O- 
slowit,  niais  il  exlstc  en  plus  unc  paire  de  soios  courtes  en  arriere,  et  la  partie  aat6ro- 
supcrieure  des  segments  est  forte ment  saillante. 

y  paire.  Barnes  ^galea,  d^panant  oelles  de  la  2*  pain  d'euviioa  ^  de  lenr  lomgnear. 

4*  ptare.   Barnes  ^gales^  d^assant  celles  do  la  8^  paire  d'|  environ  de  leur  longueur. 

r/  paire.  Ennie  externe  Tiormale.  Rame  interne  atropliii'c.  fonm'e  de  25  axtioles, 
avec  poir's  atfo|)liiees.    Le  dernier  article  coiiroiini'  jiar  un  boiujuot  de  (>  soies. 

G'  paire.  Eanie  exterue  normalc.  llame  interne  egaloineut  ati-opliiee,  mais  formco 
de  21  articles  sculement. 

Les  rames  interoee  des  6*  et  0*  paires  sont  done  t^ropkUee  et  M^Jes  comme  dies 

ui.  microstoma. 

C'pst  la  iin  carucii're  specifique,  sur  Icqucl  je  me  suis  appuye  pour  ^tabiir  le  tableau 
Hynoptique  qui  «uil.  11  est  sulhsamuieut  precis  |iour  jiouvoir  etre  employe  daas  la  classi- 
fication. U  eat  k  remarquer,  en  eflfot,  qnob  lonque  lea  rames  atrophia  ne  portent  pas  le 
m&me  oombre  dWticles,  11  y  a  une  difli&rence  d'an  nioins  8  on  4,  snffisant^  par 
cousequenl,  potir  pouvoir  etrc  facilcmcnt  controlee, 

Jppendiccs  lenninaiur. —  Les  apprndicrs  torminatjx  sont  seulcmcnt  formes  de  12 
$cgmuntH ;  ccux  qui  sunt  a  la  ba^sc  soul  lurges  et  courts,  les  autrcs  dtroita  ct  longs.  Les 
qustre  decniers  seals  prdacntent  des  soS«  neltes  et  le  dnrnier,  courts  se  ferminc  par  an 
bouquet  de  sales. 

Appeiifliees  /fftmpiiff'ii.r. — Une  paii-e  &  la  base  de  la  1"  paire  de  G3rrlie»  autant  que  j'ai 
pit  le  voir  avec  des  uuimaux  en  aussi  maiivais  tHat. 

I'eius. — Aasex  long  ct  cylindrique  asscz  peu  nettement  anneld. 

y/^{'<;Y^.— 81  jamais  nom  eut  4t6  bien  port^  par  un  animal,  c^eCkt  ^  cdui  de  jMdiMMiii- 
lata,  mais  oomme  il  appwrtient  d^ii  k  une  esptee  de  Hoei^  je  deiignfini— teat  simpkanent 
ciduiHii  par  stm  liea  d'origine^jl.  indica. 
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2liifa»ti  ejfuoptique  det  e$picet  du  gemre  Aupas,  Saader^Bang. 


1.  ScuU 


RameB  int.  dea  5' 


prcicnts 

▼erU  par  la 
CKtieulA. 


ot  «'  paireni  cido.h 
normaks. 


/Orifii.-i>    tns   co\;rf,    ;i  l<"-vre» 
I     l'raDgc«fl,  txus  potitc  cspcte, 
prssqoo  tonjonn  ixtn  rar 


Oiifloe  uon  pro<!iaincDt,  mois 
tolbalun.  PUi- 


Uamus  int.  dut  5' 
«t  6*  pdraai 

afro/ihiict     tt ' 

Itamcd  int.  des  5' 
«t  6*  jniros 
mrmatei. 


OiMMnettoiiMnt 
tnlnihin   A.  {MiiMla,  Amir. 

.  Orifioc  petit,  tubuliiire,  Idgur. 
I  proc^miucnt.  Poo  de  octtw 
1     donaiea.      fodOiieillA  MMI 

I    long  A,ptdw»f»bitit,VoA. 

OriAco  tuboleox,  pnteiMat  ct 
\,  ^(r«it   ^<M6K{«iM?,Qaoy elQumatd. 


Uamctf  int.  des 
&*0t  G'paires 


Uamesat4ropiii«da 


OytflM  Irgi-r.  imtoinwit,  3  &  4 

crOltis  modianos  ct  dor&ales, 

pctt  devdoppt'e*   A.jaitouicn,  Anriv, 

/Oriliee  Icgte.  ouiert,  pas  dc 

vnttc  mrrliiinc.  u.a'.^  'turd 
dorsal  k^i-r.  aailiant  de  toute 


A.  JI«Bi,  A.  Oninl. 


Uames  atrntihicoa 


/Orifice  Uigi-r.    saiiiaut,  trc>t« 

doTit  nric  till-  dc88U«  do  rorificc.    A,  wmMt  Duvip. 
Uriflco    Don  willaut,  ftllongc, 

Boa  tabnbirn,  am  ertta 

•aiUonta  w  tanta  U  partio 

doiMle.....   ^.  iHitica,  A.  UruTcl. 

OrUlw  fllMit,  eordilbnM,  ans 
oTLio  gi'nomlo  dorsalc, 

aurtout  dcvelQpp«e  i  la boae  .  A,  micrMtonia,  A.  titurtl. 
Orillce  Ugdr.  taVithii*  et  nU- 

I      l«Dt,   u:ie  tr.'s  V-prc  crrtc 

j    dofsale  gt'ocnUe,  cuticule  cx- 

tt4aMBeattt«iimu«Bto  ....   A, Ltakatm,  A.  Otwrd. 
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FamUle  de»  PmiaMpidA.  (FsSTASnDJB.) 
Sout'fimiUe  de$  Lipadimi:  (Lbpadinjb.) 

II.  Genre  Pcecilas-Ua,  Darwin,  1S51. 

Ce  guare  n  est  repruseuU;,  dans  Teavoi  qui  m  a  eU  fait,  que  par  uae  seule  espece  et 
mtoie  ua  uniqufi  ^duuitilltai  que,  bien  cntoiuiu,  yhi  pris  le  plus  gmad  doin  de  ne  pas 

doteriorw. 

J'Mtimp.  on  cffct.  que  toutrs  L  s  fois  qu'une  csp^ce  est  nouvelle,  on  qu'oQ  la  suppose 
telle  pour  de  iiouihrouses  rai^ous,  il  faut,  quand  elle  n'est  repr6sente;-  que  pnr  un  seul 
echantillon,  &e  burner  2i  docrire  I'extcrieur  dc  celui-ci,  aiiu  d'uu  tirer  les  caracteres 
sp^iftquAB.  Mais  ranimal  doit  itom  coDserver  intaot,  comme  tyrpe  qui  sera  ftndi^  plus 
complotement  s'il  arrive  qu'iin  ou'ptuuenra  indiTidua  a^Uablea  aoient  tronT^  plus  tatd. 

II  se  pcut  cependant,  que,  clans  certain"?  cas,  los  caracteres  extdrieurs  sculs  si  ont 
nbsolumeut  insullisants  pour  ctaljlir  uiie  diagnose  precise.  Dans  ces  conditions,  I'etude 
de  Tanimal  lui-nienic  s'iaipo>e — mais  alors,  Ics  plus  grand&»  precautioos  doiveut  Stre 
]>i-iscs  pour  1«  d^t^norer  la  moins  possible  et  un  dessin  trds  ri^ureax  doit  ^tre  taSt  avant 
d'y  tottcbar. 

Daus  le  cas  present,  les  caractercs  exterieurs  seuls,  m'ayant  [Xiru  sufTis  i;it^  pour  justifier 
la  creation  d'lme  nouvelle  esjit-ce,  je  n'ai  jms  cru  devoir  dcleriorcr  le  type  et  je  ne 
donncrai,  par  consequent,  que  ia  description  de  Text^rieur. 

Get  ^obantiUoii  a  &6  txwivi  par  moi,  &x€  sur  le  pddoneole  de  I'un  det  exemplaices 
A'Alepe*  indiea,  A.  Orurel,  dont  j'ai  dona6  plus  liaut  la  deaeriptioa  complete. 

POiClLASMA  MINTTA,  noV.  sp.     (PI.  24.  Hg".  5  ) 

Diagnone. — La  forme  g^n6rale  du  corps  est  a.ssea  el^gaute  et  elancee.  Le  capitulum 
est  coinprime  lat<Sralemeot,  suitout  dans  i-a  paitie  supMeure.  Terga  triangulaires,  4 
apez  pointa  et  nillant.  Bord  scutal  avec  une  enooche  en  faoe  de  laqndle  vient  ae  plaoer 
le  soDunot  du  segment  ant^rieur  da  scutum.  Cette  eucoche  est  suivie  d'une  dent  qui  se 
place  entre  Ics  deux  segments  do  ce1to  dernit-re  p1aqu<>.  Scuta  tr&s.d^relopp^y  fonn^ 
par  deux  segments,  un  antcrieur  allonge,  un  p  wt^rieur  large. 

Car^uc  oourtc,  uniform(Smout  utroite,  arec  ime  crute  dorsalc. 

FMoncule  peu  prte  i^jul&rement  oylindrlqiae:  atteint  eanraa  la  moiti^  de  la 
longueur  de  capitulum. 

Bunemiona 

Longueur  du  capitulum,  2'G  mm. ;  I-Lir^jeur,  1"5  mm. 
I^mgueur  du  inkloucul.',  1-2;?  mui.  j  lari,'rur,  U  Gl  mra. 

A  cause  de  sea  petites  dimensions,  j'ai  dun.u6  ^  ccbte  espece  nom  de  P,  miuuta.  EUe  ne 
M  rapprocbe  nettememt  d'aimint  eaptee  comuue.  C*est  cepeudaut  deP.  teidlaihtt  Anrir., 
qu*d]e  Mmble  dtie  la  plus  Toiaine. 

Le  coxpt  tout  entier  de  cet  animal  pi^sentc  une  forme  anea  gracieuse  et  ^^;ante. 
Lcs  plaque*  capituLures  lont  minces  et  permetteot  d'apeicevoir  pax  txaaspneuce  le 
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corps  de  Panlmal  qu'dle*  veeouTicnt    Oomnw  oa  eorpa  «§fe  eoknft  cm  jatine^miig^, 

oela  donne  au  cnpitulum  une  teinte  I^gerc.  La  cuticule  qui  s^pare  les  plaques  est  jaun&tre 
et  coUe  qui  rpcourrc  Ic  ppdoncule  est  un  pen  roiig^e-briqup ;  res  cottleon  etaati  bien 
entendu,  ceilcR  de  ranimal  qui  a  sejournc  iongtemps  dans  i'aJcool. 

Le  in^ubtm  «rt  oompriniii  lut&alement  surtoat  daas  n  jmiUa  nipdrieuie.  Le»  pieces 
qui  le  reoonTtent  sont  tmtiu  1m  unes  oontre  1m  autrM  et  ne  luMent  anonn  m]nm» 
puremont  mcmbraneux. 

Lcs  terga  sont  triangulaires,  ^  somraot  poiutu  et  s^illant.  L'anglo  basal  est  tronqu^ 
le  bord  basal  pr^seute  de  sa  i-dgion  ant^rieure  une  encocbe,  on  face  de  laquelle  vient  se 
placer  le  segment  ant^rieur  dn  seutam  corcMpomdanL  Oette  eaoocbe  est  suivie  d'une 
dent  qui  Mt  exaclement  en  face  de  la  ligne  de  antun,  entre  1m  deaz  eegments  de  oe 
m£me  ecntum.    Lc  rcstc  du  bord  est  parfaitement  droit. 

Les  acula  sont  trcs  tleveloppt's  et  cbacun  est  dinse  cn  dcnv  se!»mpnt<i.  un  antericur 
i>t  un  lateral,  par  une  sclssure  l^geromeut  convexe  anterieurement  qui  va  de  I'umbo  a 
Tapex. 

Le  aegment  ant&nenr  est  trts  aaiilant  en  avant.  Le  maadmnm  Aant  environ  au  niveau 

<lii  tiers  Ruperieur.  L'angle  supcrieur  est  r^i^ulieroment  arrondi,  l*an^e  IxHal  trte  aigo. 
C'est  lui  qui  porte  I'insertion  du  rmisfle  aiMuctiMU*  cli-s  scatn. 

Le  segment  lateral  est,  de  beaucoup,  le  plus  developpu  des  deux.  Le  bord  basal 
droit  Forme  xine  tres  I^gero  poiute  a  son  point  de  contact  avec  Tangle  basal  du  segment 
ant^rieur.  Le  bord  docsal  ou  carfnal  ot  rfgoli^reineat  oourbej  entn  le  bord  ter;^  est 
abwlument  droit. 

On  aper^oit  encore,  !i  rumlio  do^  frrrfn  pt  drs  seitfn,  les  plaques  nnbryonaiies.  On  ne 
trouve  de  strip??  visihlps  ni  sur  i'une  ni  sur  l  autre  de  ces  pirces. 

La  carkne  est  cuurte  puisqu'elle  d^passo  u  peine  la  milieu  du  bord  dorsal  du  capitulum. 
Elle  eit  uniformdment  6troite  du  sommet  k  la  base,  oi^  oependant,  eUe  I'dlargit  un  pen. 
Silo  presente  une  or6te  dorsele  nette,  mais  arrondte. 

La  base  du  capitulum  se  rdtr^cit  1)o.nicoiip  pour  donner  insertion  an  pe'donculo  qui, 
aussitdt,  se  dilato  ct  d^bordc  if'pt  renieiit  los      ccs  ca])itulaircs  formaut  cette  base. 

La  longueur  du  pedoncule  ne  dcpassc  gucre  la  moitie  de  celie  du  capitulum.    11  est  ^ 
pcu  pres  reguU^ment  cylindrique,  uu  pcu  plus  large  cependant  vers  le  sommet  qn'2^ 
la  bafl&  Jm  cuticule  qui  le  reconvre,  awes  minee,  jaune-rougeAtre,  presente  de  pstitM 
granulations  cbitinenscs  nn  pr>u  plus  colorers  r|ur  Ic  rente  de  la  sorDuw  et  di^oste 
peu  pres  regtili^reiiient  on  series  circulaires  et  paralli  lfs. 

Jffinites. — En  raison  de  rextrfimo  petitesse  de  I'individu  unique  qui  a  servi  ii  oette 
dtude,  j'ai  doniid  k  Vmfken  le  DOmdeP.  miituta.  Je  ne  vmx  pes  dire^  bien  entendu.  que 
cette  espdoe  est  trts  petite  11  Mt  pMnble  qu'elle  atCeigne  mime  une  oertaine  tailbs  mah  je 
crois  quelle  ne  doit  jamais  d^passer  de  beaucoup  les  dimensions  que  je  viens  de  donner. 

Par  sa  forme  ext^rieure,  cet  animal  n'cst  comparable  u  aucune  ettpece  connue.  Celie 
dont  it  seinble  le  plus  m  rapprocber  est  P-  lentU-ula,  Anriv  illius  *. 

*  On  tn>uv«i»  daoa  mon  Memoire  lur  le*  Cinhipcdci  du  *  Travailleur '  et  du  '  TuluuaD,'  Ic  uUcau  sjooptiqua 
d«t«^jen  dtt  genra  Aiiei(«i)iM.— A.  6, 
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Sam^amUte  dea  FoUieifmit.  (Foujcmif^.) 
in.  <70»f«  SCALPELLUK,  Leaeh,  1817. 

Dans  le  genre  Scal^Uvm  deux  cspeees  aeulMUOit  k  aigDoIer:  I'tti&e  qui  ooiutitue  one 
espeon  nouydle  et  que  je  d^die  au  savant  qui  a  ^ndi^  lea  CiirhipMes  du  ■  Challenger,* 
le  Dr  Hot  k,  petite  wpitsSy  extrlmement  curteuse  et  qui  ne  rappelle  auoune  forme 

aclueilement  connuc ;  rautre,  quu  jc  crois  devoir  rattacher  a  Sc.  sexcornutum,  Filabiy, 
bien  qu'elle  diiiere  ilu  type  d^it  par  quelques  caracteres,  secouiJaires»  11  out  vraL 

1.  SCAWELlAM  HoEKl,  nov.  sp.    (PL  24.  figs.  C),  9  to  16,  &  20.) 

Diaynof:fi. — Capitulum  plut6t  un  peu  globuleux,  forrai-  Jc  11  plaques,  scrrc^es  fortes,  ti 
strics  tri's  nctJeiuent  marquees.  Bord  aiitt^rtpur  a  pcu  pris  rc^'ulicrfmeut  courbe,  avec 
ucpcudant  un  angle  h  la  limite  dcs  acuta  et  des  terga  et  uue  suillie  itnttTieurc  dc  Tumbo 
des  pieces  roetoo-lat^nJes. 

Lii  cuticule  qui  recouvre  les  plaques  est  trcs  mioce  et  glabre. 

Carone  presqne  droite  h  pnitio  nift'neurf,  fortoment  arrpit'e  i\  sa  partie  sup<''ricTire. 
Umbo  voisin  de  i'apex.  Pas  d'arCtes  iatt'iales.  Surface  dorsalc  arroudic.  Tf*r!j;'a  a  apex 
legcremcnt  tourn<5  en  arriere.  Scuta  a  apex  droit.  Plaques  iofra-latdniles  nliongoes, 
^ttoitta  et  dont  la  partie  inferieure  eat  fortement  reoourbee  en  avant.  Umbo  k  base. 
Umbo  dea  pieces  eardno-latdralea  k  la  baae  et  ne  ^paaaaat  par  le  bord  exteme  de  la 
earenc.    Rostrc  allunge  en  forme  de  triangbi  curviligne.    Pas  de  sous-cai-eoe. 

Pedonculc  assez  loni?  par  rapport  tm  capitulum,  cyliiidro-conique,  ornd  de  liuit  series 
loDgitudiuales  et  alteroes  d'(icaiiles  trcs  uUougees  transversalemeut,  libres,  la>rgement 
adpavte  1m  uikea  dea  autres,  escept^  dana  la  r^ion  capituiwie  i  cbaqae  aScie  porte  8  ou  0 
ecailba. 

Capiti^tH. —V\uiAt  l^g^rement  globuleux,  surtout  dans  sa  region  iaf^rieur.  Bord 
ant^rieur,  a  pen  prH  r(%u1i<'rement  ctjurbc,  mais  formant  une  angle  entrc  les  tcrga  et 
les  scuta  et  une  tvaillic  dc  l  umbo  des  plaques  rostro-latcralcs.  La  larguur  egalc  a  peu  prt^ 
lea  I  de  aa  hauteur.  II  tttt  forme  de  14  plaquea  fortea,  aolidea,  aerrtoi  lea  unea  contre  lea 
aiitiea,  it  atriaa  trte  jiettement  marquees,  reoouvertes  d'une  oatioule  abaolumiNat  liaae. 
Le  bord  baiial  eat  trda  l^g&rem^t  ooncftfe  et  un  peu  indio^  da  haut  en  baa  et  d'arant  en 
arricrc. 

Scutum. — Forme  presque  trapuzoide.  Bord  aut^rieur  regulieremeat  courbe ;  apex  a  peu 
pres  droit  &  peine  rentiant.  SonI  tergal  trca  l^gcrement  concave,  bord  aupra^lat^ral 
drwt  &  peu  prea  ^gal  au  pr^oSdent.  Bord  basal  convexe  et  un  peu  plua  long.  Une 
arSte  plate  et  un  peu  large  mdt  I'apex  &  Tatigle  latero- basal :  la  plaque  porte  dca  stiries 
paralltles  non  saillantps,  qui  se  coatinuent  sur  le  roste  dt;  la  surface. 

Terymu. — InCguiierement  triangulaire,  ear  Ic  c6tc  bosol  est  casse  en  deux  parties 
faitant  entre  ellea  on  ai^gle  ties  ouvert.  Le  bord  antikieor  est  rcguliurcment  ct  asses 
fortement  oourbe ;  I'apex  tourn6  en  arriere,  le  bord  eaMbal  presque  dmit.  Une  ar6te 
peu  marqufe  unit  Tapex  it  Tangle  baaal. 
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Oetthte. — Etroiteau  lommet,  «Ile  s'^largit  rapidenaeat  jusqu'^  la  base  o&  elle  est  trt  H 
large  et  se  termine  en  pnintn  moussr  qui  s'avaaco  entre  les  pieces  careno-latcralps 
jiisqii'au  niveau  du  pedonculo.  bi  parfie  dorsale  est  arrondic,  Idg^remont  caren^e  et  ia 
plaque  ne  prdscnte  pas  trace  d  aretes  laterales.  L'umbo  est  trcs  voisin  de  I'apex.  Pans 
sa  partie  sup&rkure,  oette  plaque  est  fortement  reeourb^e  en  ftrant^  taadis  qu'elle  est 
piesquo  droito  dans  sa  region  moyenne  et  inffirieurc.  Enfin,  entre  le  bord  ant^rieur 
arrondi  el  le  ItDnl  caivnal  cle-;  ter^^a  trouvc  uno  j)i;tite  surlViee  parfaitempnt  calcitite  et 
qui  se  trouvc  dans  un  plan  iiift'iieur,  yhis  proi'ond  par  rapport  au  resto  de  la  plaque. 

I'laqms  mpra-laterales. — Xriungulaii-es,  avcc  le  bord  tergal  et  le.bord  scutui  droita  et  le 
boxd  oar^no^basal  inregali^remeat  oonyexe.  Cette  plaque  porta  iiao  arftte  plate  longeaat 
la  bord  scutal  tr^  f  ortement  marquee  de  ginea  parallMce  qui  se  poncsuiveat  anr  touta  la 
surface.    L'umlin  est  a  ra[)c\  qui  est  droit  et  en  pointo  mousse. 

J'lnqnes  rostro-lateraleH. — Im'gulif'^rement  quadrangulaires,  avec  le  bord  scutal  prcsque 
droit,  un  pcu  concave  et  tres  obliquenient  dirii^^  do  haut  en  bas  et  d'arridre  en  avant. 
Le  bond  zoatial  tr^  eoart  est  ooaoaTe^  de  eorte  qu'entre  les  deux  vient  se  plaoer  le  restre. 

Le  bord  faas^  couri^  est  droit  et  ae  eoniuiiia  par  le  bord  Islfixal  trte  oonveiia  iTiqipayaiit 
sur  la  plaque  infm-lateralc.  Udc  arete  par  de  l'umbo  et  va  rejoindre  Tangle  lat^nhbaaal, 
delimitant  une  large  surface  la  urah  vX  nne  petite  surface  ant^rieure  triangulaire. 

Jloalre. — Le  rostre  est  tres  facileiueiit  visible  la  surface.  II  a  la  forme  d'un  triangle 
cnrriligne  allongd.  8es  e6t^8  soot  liSgerement  reooa^erta  [lar  le  bord  rostral  des  plaques 
rostro-lal^rales. 

Plaqueg  injra'lateralea. — Tres  caractdristiques,  un  pen  en  forme  de  come  d'ahondanoe. 
La  partie  sup^rietire  est  la  plus  large  ct  la  pbque  se  retrecit  progress ivcment  jusqu'ii  son 
umbo  qui  est  tout  n  fait  ^  la  base.  La.  plaque,  aliongue  ii  sa  partie  iaferieure, 
est  fortement  reconrb^  an  avant.  Elle  est  marqu6e  de  atriea  parall&les  trte  nettea. 

J^laquH  eardno-hUiratet.'—'PxstfaB  la  forme  d'un  triangle  leotai^  si  le  odt^  infra> 
lattotl  etait  droit,  mais  il  est  concave  en  avant.  Le  bord  carenal  eat  k  pan  pres  droit  et 
tourne  autmir  dc  la  base  de  la  curone  en  se  dirigeant  vers  la  region  m^iane  et  dorsale  dii 
pcdoncule  oCl  ii  rejoint  celui  du  c^itc  oppose.  Une  arete  plate,  large  au  sommet,  utroite  si 
la  basoi  va  de  Tapex  i  la  base  en  bordant  le  eAti  cardoal  de  h.  plaque.  Cette  ardte 
pr^sente  dea  lignes  paxallMes  trH  nettea  qui  ae  oontiuuent  sur  la  plaque  et  viennent 
aboutir  au  bord  band,  ou  clles  ferment  une  sorte  de  dentaluia. 

Longueur  du  capitulum,  5-50  mm.  ;  largcur,  3  mm. 

Pedoiicule. — Le  pcdoncule  est  assea  l«ng,  de  forme  cylindro-conique.  II  est  ome  de 
8  series  longitudinales  et  alteroes  de  plaques  tite  eUongees  transveiaalement,  aerrto  dans 
la  region  eapitukire,  mats  partout  aOloirs  laigement  adpor^  par  ua  intervatte  pmement 
obitineux  :  leur  bord  Ubce  prescnte  ime  saillie  medi&ne  dirigi6e  vers  la  partie  inf  erieure.  La 
cut icule  ue  les  reeouTre  que  vers  la  base.  Cbaqiie  a^rie  pr&ente  6  ou  9  <Scaiiles  k  peu  pite 
seniblabies. 

Longueur  du  pcdoncule,  2*75  mm. ;  largeur,  1*75  mp. 

JB[ttbUai*-^>c6tai  Fadfique^  sans  autre  indiatkm.  Cinq  ^bantmone  fixes  sur  dea 
BtyomuTaa. 
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Obserrntioiis  ci  ylffiiiik's. — Cette  cspcce  ne  resseml)le  a  auciuie  tics  osytT'ccs  actuflleracnt 
connues,  par  ia  forme  de  sos  plaques  iiitra-latemles  et  careiio-lat^rales.  ilais  par  ses 
autres  cuaeiftres  elle  vient  se  placer  It  o6M  de  Se,  luridnm,  Aurir.,  dont  die  ae  distingue, 
dn  mte,  tr^  facilement^  d'tiptk*  les  car&ct&res  des  pidoes  que  je  riena  de  signaler. 

Elude  de  I'ohwmI  proprrmrnf  (h'(  — Labre  allong6  triangulaire,  encndrant  dans  ses 
deux  branches  laterales,  toutcs  U  s  nutrt.'s  pif'ces  hxjccjiles.  Son  hord  libre  porte  une 
treatoioe  de  masses  chitineuses  arrondies,  petites,  toutes  semblables. 

Lei  Palpes  qui  a'attaeheat  en  arri^re  et  en  dedans  sent  allonges,  triangulaires, 
avee  nn  bouquet  de  aoies  terminates  un  p«u  longues  ei  quelqaes  aoies  dorsales  trte 
petites  (fig.  13). 

IjCS  Mandibulea  portent  trois  dents  fortes  avec  Tangle  inferieur  arm6  de  tiois  pointes 
cUitiueuses  fortes  et  sur  les  parties  laterals,  de  soies  courtes  et  robustes  (fl.  24.  tig.  15). 

Les  ilflcAoHV*  portent  snr  tour  boid  libre  one  enooohe  pen  profonde  sitn^  un  peu 
plus  du  c6t^  dorsal  que  du  cdt^  TentnL  Ia  aone  dorsale  parte  denz  dents  Imignes  et 
fortes  suivies  de  deux  autres  rangi'es  [)hi8  courtes  et  tnoins  robustes.  Quant  h,  la  stQae 
infSrieure  le<?  dents  n?sez  fortes  somblcnt  dmsees  en  deuT  ^oitpes,  tr5s  peu  s^per^  du 
reste.    Jjes  parties  latcrales  pr(''sentcnt  des  soies  courtes  et  assez  fortes  (tig.  1 1). 

Les  Falpet  de  la  libvxe  infraieure  sont  aplatis,  larger,  aveo  on  bouquet  de  graodes  soies 
non  barbeltes  ^  la  pointe  ant^rienve  et  d'autns  but  le  bord  dorsal  at  aur  la  bord  libre, 
mais  ici  en  moins  grande  abondance.    II  y  en  a  axissi  sur  les  parties  bt^nUes. 

Cirrhf'».—'\A'%  cirrhes  sana  etre  tres  longs,  le  aoat  ccpendunt  sulBsammoat  et  ila  sont 
egalemi-nt^  greles. 

La  1"  pttire  est  asses  dloignfe  de  la  2*.  Les  lames  soot  peu  pres  egales,  Tant^riBure, 
^tant  oependant  un  peu  plus  eouxte  que  la  postdrieure  qui  sonbto  form^  de  8  articles^ 
mais  les  limites  des  deux  artiotes  basilaires  sont  peu  nettes.  Ces  articles  sont  trte  peu 
saillants,  annt's  de  soies  noinbrpuses,  assez  courtos  et  tres  finetnent  biirbel^es. 

^  paire  a  les  rames  egnles  et  atteignant  environ  2  fois  la  longueur  dc  ccUes  de  la 
premiere.  Chacune  d'elles  est  f  ormee  de  10  articles,  €troits,  alloag^,  Idgcremcnt  saillants 
en  arant  et  poartant,  en  mojeomb,  6  series  doubles  de  smes  longutw,  surtout  Teia  la  limite 
Bupdrieuie  des  articles  et  finement  barbcMes. 

Les  autres  paires  de  cirrhea  sont  &  pea  prds  semblables  &  la  2*,  maia  un  peu  pins 
longucs. 

Appeitdiceti  tenninauj:. — Ces  appendices  sont  formds  dc  trois  articles  nets ;  I'article 
basal,  le  plus  long,  porta  bum  Tsra  aon  milieu  nne  sorte  de  ligne  d'artieulatUm,  mais  elle 
ne  oomprend  pas  toutss  la  largeur  de  I'artide  et  ne  forme  pas,  par  consequents  deul 
segments  distincfs.  Clmcun  de  ces  trois  articles  porle  des  soies  plus  longues  vers  la 
limitQ  sup^rieure  des  articles.  Le  segnient  terminal  portc  un  bouquet  de  longucs  soies 
non  barbeldes  et  d'autres  plus  courtes  ^  la  base. 
An  milieu  de  ebaque  artide  se  tarouve  une  soie ;  dens  sur  Tartiele  basaL  - 
P^w«.— Absent.  Pas  tiaee  de  testicules.  J'ai  trouvd  au-dessoua  du  prosoma  une 
Tingtaine  d'cralt)  gros,  oroides,  et  en  voie  de  d^eloppnofient. 
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Sur  lea  cinq^  ^chantillom  eiiwninAi,  trois  portaicnt  3  mAlw  oompl^meiitaiMS  van  ror 
chaqoB  o6t^  profondement  enftmce-s  dans  ]»  oavit£  mtearpallMe*  2  n'ea  portaiaiit  quW, 

mais  comine  on  le  voit,  il  y  en  avait  sur  tons. 

Commc  unc  etude  complote  de  ccs  pctits  etres  sera  publice  dans  les  E6saltats  dee 
Ezpeditiona  du  *TiiIisiiiaii  *  et  du '  Trayaillear,'  la  description  da  m&le  de  oette  espoce  y 
trourem  «a  pliu»b  qui  me  teiiLble  beaucoup  mienx  jnatiftte  dana  an  tcarail  d'enaemble, 
que  dans  una  description  iBolea  qui  ne  signifie  pas  gmnd'chose. 

2.  S(!ai,i'i:li>l  M  sexcornutum,  Pilsbry. 

L'unique  ecliaotilloii  que  j'ai  sous  les  yeux  a  etc  dcsignc  par  Mlcrs  sous  le  nom  de 
Se.  tertieiUatum,  a'eat  da  resta  oelui  que  parte  enoore  letiquetto  du  flaoon  qui  le 
Tenferme.  Cooime  Micrs  n'a  jamaia  donnd  ni  diagno^,  ni  description  d'aueune  aorte 
pour  cettc  rsjit'co,  ello  a  I'tr  de  nouvoau  nnmini-c  j)ar  Pilsbry  on  1R97  *. 

.Te  me  Ixjincrai,  par  consequent,  tout  simpiement,  a  montrer  les  quclquos  points  qui  no 
me  semhlent  par  rcpondre  exactement  k  la  description  ou  a  la  figure  de  Pilsbry,  mais  qui, 
k  man  avis,  ne  joatifient  par  la  ertetiou  d'une  esptee  noarelle.  II  est  txm,  je  eraii, 
cepe&dant»  d'indiqner  oea  particulaiit^  pour  montrer  les  modllioations  de  detuls  qui 
peuvent  se  rencontror  dans  rett  o  osprce. 

Pormc  irt^nerale  du  capituluin  triangulaire,  le  cftt^  rostral  presque  droit,  Ic  c6tc  dorsal 
uouvexe.  13  plaques  parfaitement  calcifieos.  Ces  plaques,  surtout  celies  de  la  laogee 
infdrieuYe,  soot  s^por^  par  un  espaoe  porenient  ohitinenx*  parfais  o^nsiddrable.  La 
ctttieule  qui  lea  lecoavra  en  grande  partie  eat  oouverte  de  pools  fios  et  oourts  surtont 
danH  les  regions  dorsale  et  rentrale. 

Carhie  regulierement  courbe,  mais  redrcssfV,  Timbo  tres  rapprochd  de  I'apex.  S;i 
surface  dorsale  est  arrondie,  sans  trace  d'arctes  iateralcs  et  ucttemeut  carcaco;  ivci, 
etroite  au  siimmat^  die  s'elargit  progressivement  Tern  la  base. 

Tergtm  triangulaire  ayeo  tes  c6t6i  &  peu  pr&s  droits,  le  cdt£  car6aal  4tttnt  le  plus  long 
et  Icgeremcnt  convexe.  Une  Ugtae  saillie  de  la  plaque  va  de  I'apex,  droit  et  poiatu, 
k  Tangle  basal.    Stries  d'accroissement  assez  nettcs,  en  partie  cachces  par  la  cuticule. 

Scutum  convexe,  triangulaire,  avec  le  bord  ocduseur  legerement  concaTc  et  le  bord 
tergal  droit,  nma  le  bord  basal  fortameot  eonrexe,  eu  partie  eaeU  sans  la  eutaeule. 
Apex  pointu  et  diott.  Btries  ladiales  non  matqn^  les  stries  d'acoroissmient  seolea 
viribles.  Uoe  bordare  ilneaient  obitineuse  et  couvcrte  de  poils  courts,  ayant  environ 
1  mm.  dans  fia  brgeur  maximum  ra  de  I'apex  da  tergum  ua  peu  au-deasouB  du 
milieu  du  bord  occluseur  du  scutum. 

Les  plaques  supra-4uUnde»  en  fonne  de  triaiq^  eurriligne.  Umbo  k  I'apex,  en  pointe 
mousse,  l^g^ranent  reeourbds  en  avaat.  Boid  tergal  h  pea  pcds  droit,  bord  seutal  forte* 
ment  concaro  ^^lant  environ  2  fois  la  longueur  da  bord  tergal,  onfin,  bord  basal 
fortem^'nt  convexe  ci  i':;alaii(  a  peu  prvs  f  rois  fois  la  lon^tienr  du  bord  tergal. 

limtre  triangulaire,  duut  la  lurgeur  egale,  au  moins,  la  hauteur.    Apex  tourn<?  en  haut 

*  PiUbr)-,  II.  A.  "  DiDcripUcMi  of  a  ranurkikbio  JapucM  tSniped  (Sra(pe/^m  tareormttm)."  Ameiioui 
Jl«tiiiiili»t,  xxsi.  p.  723(1897). 
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e.t  logeremflttt  HollAid;.  Toato  la  partie  infMauTe  de  k  p1aqn«  eit  teatmreito  par  la 

rnticule. 

I>cs  jAaquea  rosirO'laii  nilfi,  carrno-Jatfirul^tt  et  mbco/'thiuU^H,  lieu  dc  se  recourber  en 
this  coromc  dons  la  descriptioa  de  Pilsbry,  ont  leur  apex  dirigt'-,  au  contraire,  vers  le  haut 
«t  &iB&!gBA  dn  capitulum,  oe  qpoi  lea  fait  aaiDir  coiuid^Srablemeat  ea  dehor*.  Tootes  oea 
plaques  eont  triangulairai,  plus  hantes  que  larges  at  ncottrertea  en  gmnde  partie  par  la 

cuticule. 

Pas  do  plaque  %nfra-inedi<'>-h<ff'-rale!<  ni  de  sous-carcne. 
Longueur  du  capituluiu,  10  mm. ;  iari^ur,  9  mm. 

P^donwle. — CyUndKHmiiqiie,  anssi  large  que  le  capit  alum  aa  partia  sttp^rieare  et 
aUaat  en  duunmnt  progrewiTeinBQt.  Qnelques  rangces  circulaires,  k  peu  prd«  paialldile^ 
d'ecaillcs  allong(5es  en  forme  de  polntes  et  presqne  oaoh^  par  la  cutionle  oouTerte  de 

polls  tres  courts  ct  tres  fins. 
Longueur  du  pedoncule,  10  mm. ;  lai'geur  moyennc,  6  mm. 

Sabitat.—JJBB  Mnl  exonplaire  reoueilli  par  22  lisaaBea  de  fond  at  par  81**  81'  lat.  N. 
et  183°  44'  long.  E.  Liland  8ea.  VritaiU  par  la  Dr.  J.  O.  Je£&eyi. 

Obtervaiioiis  et  JffiniUs. — Cettc  espoe  me  semble  aussi  rapproch^  de  Se.  Peroni, 
Gray,  et  dc  Sc.  Scorpio,  Auriv.,  que  de  Sr:.  villotum.  Leach,  on  Sc.  trispitioaum,  Hoek,  car  si 
la  carene  est  presque  droite,  commc  dans  ces  derniercs  especes,  il  n'en  est  pas  moins 
-vni  qu'eQe  eat  reeourbde  en  anait  et  qu'il  eziate  une  Borfiue  aiiMH»NiupMeiire,  en  partie 
cacbee  par  la  eutieiile,  mab  qui  liut  qua  Tttmbo  au  liau  d'etre  ezacteumit  &  Tapes  ia 
trauTe  un  peu  en  anriere  de  lui  *. 


EXPLICATION  DE  LA  PLANCHE  24. 

fig.  1 .  Keprod  action  pbotographique  de : 

A.  Akpn  SetU,  n.  itp. 

B  et  B'.  Alepat  fNieMMtoM,  n.«p. 

C.  Alepa*  indica,  r.  sp. 
2.  AltpQt  Beiii,  dessioe  d'apr^s  n«ture. 
41.  Le  mlnM^  mSoe  cxtenie  dn  Mptnlnm,  m  de  bee. 

4.  Alepas  indica,  (Faprus  nature. 

4'.  Le  ntme.    Ohiice  externe  du  capita]  um,  tu  de  foot. 

5.  PveibMNM  ndnuta,  n.  sp.,  d'aprcs  nature, 
ti.  Scalpellum  Hoeki,  n.  sp, 

7,  Alt'piis  microitoma  jenne. 

K,  Lc  mc-me.    UnAce  externe  du  capitulum,  tu  dc  face. 


*  lUne  xenuifqtM  Que  iim  le  note  {*),  p.  280. 
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If.  9.  jSeoJjxtfMii  ifoeR  Cuine  tt  ptaqvet  earfno-ht^ndea,  tdcs  par  b  jiMe  damle. 

10.  „  Hmtre,  vu  de  face. 

11.  „  Ecaille*  pddooculaires. 

12.  „  Matndun  Inecal,  vu  par  la  partie  supdneoie. 

13.  „  Paipe  de  la  l^vre  supAienre. 

14.  It  Mftchoirc  gaucbe. 
13.  „  Maudibule  droite. 

Itt.      „        ¥ilpB  da  U  ttvM  ii^Sriean  droit. 
17.  Al^M  BeiH»  Orneoieiiiti  de  la  eaticnle. 

1&  »1  M  M 

19»  M  W  *' 

30.  Sea^pMum  SbtM.   Appendioea  caudaux  (caudal  appenadgei). 

21.  Alquta  indica.    Ppiit*  chitiueuses  du  bord  superieur  du  labre. 

'HaeXb.  OrnemeuU  dcs  parties  lateralca  du  labrc  ;  c,  oraemeuU  de  la  region  tuoyetiue ;  d,  urae. 
nwato  de  la  ontieiila  eapitnhiM,  aim  kitubnciilw  et  la  aote  Muutife. 

28.  Le  mtme.    Palpe  de  la  16rre  sup^rieOM. 

24.  „  Mandibule  gauche. 

25.  M         M&cboure  droite. 

26.  „        Pklpe  de  la  ttminCSrienre,  droite. 

'27.       „  Portion  dn  rame  de  la  dcuxieme  paire  de  cirrhea. 

28.  AI^MU  Beiii.    Uue  soic  anterieure  de  1«  l**  paire  dc  cirrhe*. 
89.  Pdaia. 
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IX.  On  the  Amnion  BuaodeopvU  globulifem^  VerriU.    3$  3.  E.  Dvskdsk*  Ph,D., 

A,M.C,Se^Loud.).,  Bruce  Fellow,  Johns  Mopkim  Umvemtf.  {Oommtutioaitd  ^ 
Pt^.  G.  B.  Howes,  F,R.S.»  Sec.  Ximt.  JSoe,) 

(Plates  S5  ft  Sft.) 

Bead  SOtib  FOuwf,  190S. 

TlV  ;i  preliininaiy  paper  on  the  Janirtica  Actitiiarin  (  1S98)I  briefly  described  a  new  West 
Indian  Bnn<fdeopstis,  witliout  assiguing  it  any  specilic  name.  The  year  previous  I  had 
giT«n  a  fuller  ftocount  of  two  other  spedet  of  the  «uae  genus,  and  it  was  to 
UMtitate  a  compuiMn  with  -these.  la  1890,  Frof.  A.  K  Venill  figured,  without  aay 
comment  in  the  text,  a  Bermudas  Anemone  whicli  he  identified  as  the  Flatrix  glt^buU* 
Jera  of  Duchassainir  and  Michelotti  (ISfiO).  Upon  the  appearance  of  the  paper  T  drew 
Prof.  Verrill's  attention  to  the  j^iiuilnrity  between  his  drawing  aud  the  new  JiunodeopaU 
which  I  bad  obtaiued,  and  the  year  following  appeared  Ms  desoiiptbn  of  tlie  farm  as  a 
new  spedes,  Bwwdeopgi»  globtd^era.  The  description  is  limited,  however,  to  an 
account  of  the  external  characters,  and  gim  no  attention  to  the  peculiarities  of 
anatomy  and  minute  struftiir«. 

A  study  u£  the  internal  structure  and  Itistology  of  the  two  species  of  Bumdeopsia  in 
1897  had  revealed  the  presence  «{  a  weli>deTdoped  eohxtemial  muscle  and  ncrre-Iayer 
on  the  column-wall,  along  with  sev^  other  ezceptmnal  ftMturea^  whose  significance 
\\  as  not  then  realized.  About  this  time  Dr.  Oskar  Carlgren  (ISB&i  1900)  was  directing 
attention  to  tho  importance  in  Aetiuian  phylns-eny  of  the  occurrence  of  an  ectodermal 
columnar  musculature,  and  its  usual  association  with  the  absence  of  gooidial  irrooves  in 
the  stomodeum,  absence  of  ciliated  bands  from  the  mesenterkl  filaments,  tlm  non- 
development  cf  the  basilar  muscles,  and  the  occurrence  genesalljr  of  a  weak  internal 
muBCtilature.  Every  si>ecies  of  liunodeopsis  thus  becomes  of  sjiocial  iuteceat  in 
connection  with  thi-s  latent  phane  of  the  morphological  study  of  the  Aotinians. 

The  genus  Bunodeop^m  ha^  been  thus  defined  by  me  (1807,  p.  6) : — **  Ti8<?ues  very 
delicate.  Tantadlea  elongate,  readily  retractile.  Column  short,  beset  proximally  with 
pedunculate  or  seasHe  vesicles,  tlie  vesicohur  area  mudi  broader  than  the  oajpitulnm. 
Sphincter  muscle  feebly  devcloiied.    More  than  six  pairs  of  perfect  mesenteriea.** 

The  genus  at  present  is  included  withm  the  family  Aliciidae,  which  in  the  same  paper 
(p.  2)  is  characterized  as  follows : — "  Uexaotinete  with  a  large,  flat,  contractile  base. 
Tentacles  simple,  subulate  and  mtacaueous.  Ck>luma  with  simple  or  compound 
outgrowths  or  veatdes  over  more  <nr  leas  of  its  surEaoe,  arranged  moeay  in  vertical  rows. 
No  cinolides.  Sphincter  muscle  endoderraal  and  diffuso,  variable  in  amount  of 
development.   Perfect  mef^enteiies  few  or  numerous.    No  acontia."    In  addition  to 
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Btinodeopsis,  the  family  contains  the  genera  Alicia,  Cystiucfls,  and  ThauntaeUt,  and  in 
1898  Carlgren  included  the  genus  Phymaetit  of  Milne-Edwards  and  Haime. 

As  a  nsnlt  of  the  di8C0f?eiy  of  tha  eetodemal  odaiiiiiar  muMiilatiira  in  Bimodeopsia, 
and  alio  in  ^mma^  Garigien  (1898,  p.  17 ;  1900»  p.  88)  oonnden  that  the  fiimily  Alidid» 
aa  at  peaent  eanatitttted  is  made  up  of  heterogeneous  members,  and  indicates  that  it  will 
be  necessary  to  rpmove  the  tTvo  genera  mentioned  and  associate  them  with  tlic  Trihf 
Frotan these.  He  further  states  that  he  is  preparing  a  revision  of  the  fiuoily.  Witlt  the 
many  representatives  at  his  oommand  CSaiigvm  is  in  a  much  better  poaition  for  carrying 
ont  such  a  rerision  than  any  other  student  of  the  AotiniaB,  and  it  is  desimUe  that 
a  iblleir  aooonnt  ol  Tenill's  qiecies  O'f  Bmodeoj^  shonld  be  avaihible. 


Viairh  ffMulifira,  YrvnW,  1899,  p.  146,  fig.  20. 
Bunodeoptit  ylobulifera,  Verrill,  1900,  p.  559,  pi.  6".  fig.  4. 

The  base  is  loosely  adherent  or  free,  hronci,  flatteni-d  or  (nicircliug  uiariue  plants, 
approximately  circular,  and  tbiu-walled.  In  pru^erved  specimous  it  is  usually  irregular 
in  fbim,  tiie  middle  deeply  concave,  and  the  periphery  irregularly  sinnate ;  eonoentrio 
and  ladlating  grooves  are  also  present 

The  column  is  erect,  thin-walled,  partly  transparent,  contractile,  broad  below  and 
gradually  narrowing  alwve,  pflK^in£r  dirpcdy  info  the  tentacles.  The  limbus  is  circular 
in  living,  but  strongly  crenulatcd  and  lobed  in  preserved  specimens.  The  lower  region 
of  tito  oolumn,  fw  abont  tvo-thirds  of  the  total  height,  is  nearly  covered  vith  small 
spheroidal  Tesicles,  the  npper  one-tbixd  is  naked  and  smooth.  The  naked  region  is 
much  more  limited  in  extent  in  preserved  polyps  than  in  living  specimens,  and  VoniU's 
drawings  and  dpscription  wonld  seem  to  have  heen  founded  upon  the  former.  The 
apex  of  the  column  is  devoid  of  acrorhagi.  It  is  very  rarely  infolded,  but  where 
this  takes  place  the  disc,  tentades,  and  naked  part  of  the  colmnn  become  hidden, 
and  only  the  region  bearing  the  vesicles  remains  exposed. 

The  disposition  of  the  vesicles  sometimes  appears  irregular,  though  as  a  rule  they  are 
seen  to  be  arranged  in  vertical  ro\vs  of  dilTercnt  heights,  but  no  regulnrity  in  longer  and 
shorter  cycles  has  been  cstabL'shed.  Towards  the  base  two  or  three  rows  of  minute 
tubercles  may  alternate  with  a  row  of  large  outgrowths.  In  botii  his  figures  Verrill 
represents  the  vesicles  as  irregolarly  distributed,  with  scarcely  aiqr  variation  in  size, 
though  in  the  text  he  notes  that  larger  and  smaller  ones  are  min^^  together.  ISie 
species  undoubtedly  varies  ^nafly  in  lis  outward  appearand. 

The  pvaginatioiis  are  sitiiple,  sessile  or  sub-pcdunculate,  hollow,  smooth  throughout, 
opaque,  and  thick-walled  in  comparison  with  the  column-wall  generally.  They  are 
variable  In  siae,  some  appearing  as  mere  rounded  tuberdles,  while  othem  an  seen  as 
distinct  vesicular  outg^wths ;  most  are  spheroidal,  but  the  larger  eromples  may 
reniform.  Diffeieut  sizes  arc  intermingled,  but  in  Lreneral  the  organs  inoscase  in  aise 
firom  below  upwards,  at  the  same  time  diminishing  in  numbers. 


BiiNODKOPsis  QLOBUiiifERA,  Verrill. 
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The  teotaolefl  ne  mavgniate,  itnuigly  entaonuBons,  and  yery  TunUe  in  number  and 

si7c.  Any  number  from  twelve  to  forty-eii;ht  may  ho  present,  uccording  to  the  size  of  the 
polyp.  Verrill  records  examples  with  18,  20,  22,  24,  and  26  tentacles.  Three  or  four 
cycles  are  represented,  but  no  regular  arran^ment,  hexamcral  or  otherwise,  has  been 
made  <mt.  The  iaaae  msmbers  aie  moatly  very  long  and  slender,  tapering  tewatda  the 
extremity,  and  are  smooth,  rery  deUcaite,  and  tcauspaient,  and  sometimes  appear 
minutely  spotted.  Very  often  the  tentacles  are  imperfectly  developed  at  some  particnlar 
region  of  the  periphery,  spveral  appearing  rrmcli  ^liorter  than  the  others,  or  represented 
only  by  tnere  papillee.  As  a  rule  one  such  imperfect  area  will  occur,  but  there  may  be 
two,  aepamted  ^  one  or  moxe  ftdly  derdoped  tentacles  {VL  85.  fig.  1  b). 

The  tentaeles  are  geaemttj  oirerhanging  in  thing  polyps^  nnd  in  preaared  specimens 
they  remain  nearly  erect  and  tapering,  and  a  little  shortened.  On  one  or  two  occasions 
they  have  been  found  completely  infolded,  with  imtliing  but  the  vesicular  part  of  the 
column  showing.  Tliough  such  a  strongly  iufulded  condition  is  rather  exceptional  in 
the  present  species  it  is  very  frequent  in  B.  4UttUlien»i»t  Dnerd^  and  is  somewhat 
remarlEahle  considering  the  praetiod  absence  of  a  sphincter  musde  cm  the  column 
(p.  302).  So  complete  is  the  infolding  that  the  tentacles  may  even  pais  into  the 
raesenteiial  chnmbers.rts  shown  in  fig.  11.  Abasnl  ciMistrief  ion  often  oecnrs  at  the  origin 
of  the  tentacle  from  the  disc  (fig.  1  c),  and  occasioually  a  tentacle  has  become  detached, 
its  former  position  at  tihe  margin  of  the  diso  being  indicated  hf  a  eircnlar  aperture. 
The  tentades  are  thidcest  just  aboye  the  basal  oonstiiotion. 

The  disc  is  smooth,  circular,  flat  or  slightly  convex,  and  transparent  the  mesenterise 
and  stomodteum  showintr  througli  in  t!ie  livini^  condition.  Tlie  wntral  part  m  a  rule  is 
elevated  in  preserved  polyi>s.  The  mouth  is  slit-like  in  living  polyps,  but  in  preserved 
specimens  it  is  widdy  open  and  circular,  and  the  lips  are  thidcened  and  protruding. 
Hie  stomodseal  walls  are  smooth,  and  io  gonidial  grooves  aie  distinguishable. 

The  polypal  wall  throughout  is  nearly  transparent  and  only  slightly  odonrcd. 
Puring  partial  contraction  the  lower  part  of  the  column  is  sometimes  a  bright,  opaque, 
yellowish  green,  with  brown  or  black  lines  or  spots.  On  full  distention,  the  vesicles  and 
column  are  a  clear,  delicate,  yellowish  brown,  due  to  the  jdlow  cells  within  the 
endodenn.  The  tips  of  the  larger  vesicles  may  be  a  little  darker  than  the  rest  of 
the  wall,  probably  owing  to  the  greater  concentration  of  the  stinging-cells  (fig.  5). 

The  diameter  of  the  base  of  the  largest  specimens  is  12  cm. ;  the  heii,'ht  varies  from 
0  5  em.  to  1*3  cm.  The  length  of  the  inner  tentacles  is  about  1  cm.,  or  nearly  the  same 
as  the  height  of  the  column. 

The  polyps  are  essentially  shallow>water  forais,  being  nsaalty  muet  with  around 
Jamaica  at  a  depth  of  three  or  four  feet,  with  their  base  encircling  the  long,  narrow, 
cylindrical  stems  of  the  marine  weed  Rupp/'o,  or  more  rarely  adherent  to  the  flattened 
fronds  of  Dr'^fnota  and  leaves  of  Th'ihtfidtt.  It  occurs  in  some  abundance  at  Port 
Antonio,  and  i  have  also  found  it  around  Kingsluik  Harbour.  lu  this  latter  area  the 
dosdy  allied  B.  mHlttentk  is  very  abnndanti  but  I  hare  not  met  with  it  at  the  fbanar 
localilj. 
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The  polyps  are  easily  detache'd  from  ihv  inm-iru?  plants  to  wliicli  they  are  atllieront  ; 
indeed,  in  transferring  the  leaves  from  the  sea,  or  from  one  jar  to  another,  the  polyps 
win  often  slide  off.  It  w  doubtful  if  an  aotoal  adhenmoe  really  takes  place,  any  more 
Hum  in  the  case  of  sueh  omanisnu  as  Nudibranchs  and  TarbeUamiia.  The  pnwoiee  of 
a  basal  ciliation,  to  be  described  below,  would  indicate  tliat  the  contact  witb  foreign 
bodies  is  not  very  close.  The  extremely  weak  parioto-basilar  muscles  and  absence 
of  basilar  muscles  are  no  doubt  the  structural  features  correlated  with  the  incapacity  for 
ilxm  flxalion.  In  the  kboiatory  specimens  often  free  themselves,  and,  suspended  in  the 
-water  with  the  tentades  faOy  expended,  may  move  dowly  around,  gradually  coming 
to  rest  against  the  sides  of  the  vessel.  Probably  their  movements  are  assisted  by  the 
strong  ciliation  on  the  base  and  column-wall.  I  have  never  observed  any  decided 
rhythmic  rooveuieuts  in  swimming.  Wtien  free  the  base  amy  be  upwards,  with  the 
tstttacha  hanging  gracefully  downwards  i  or  it  may  be  in  its  normal  lower  position, 
the  tentades  then  directed  upwards  and  partly  overhanging. 

Carlgren  (1000)  also  mentions  that  the  Boloceroides  Mc3Iurrir}ii,  obtained  by 
Dr.  Stublirsanii  from  Zanzibar,  was  likewise  found  to  be  able  to  dcfaoli  it.self  and  carrv 
on  swimming  movements  much  like  a  Medusa.  like  Bunodeopm,  tlie  genus  BolO' 
ceroidea  is  considered  to  belong  to  tiie  primitiTe  Frota&thew,  as  ia  also  Oonaetwiaf 
another  form  mpable  of  swimming.  Probably  saeh  loosely  adherent  Actimans  should 
be  i'e<i;avde(I  as  in  some  ways  intcrme<Uate  between  the  free  Anemones  with  a  rounded 
aboral  extremity  and  forms  with  a  flattened  firmly  adherent  base. 

AXAOOVT  A>'D  HlSTOLOaT. 

Sate. 

Hie  base  is  thin-wa]]ed«  all  tiietiiree  constituent  layers  being  very  narrow  (PI.  25.  fig.  2). 

In  sections  it  is  usnally  '03  mm.  across.  The  cctodenn  is  lemarkalile  for  the  short, 
coarsp  cilia  with  wliich  it  In  covered,  and  w  hich  are  recognizable  in  basal  i»ections  even 
when  unpreserved  in  other  parts  of  the  jiolyp.  In  most  preserved  polyps  only  traces  of 
Ijie  external  ciliation  on  ^cr  parts  of  the  body-wall  persist^  while  tiie  eetodermal 
stomodseal  ciliation  is  usually  very  obvious,  and  less  so  that  of  the  mesenterial  filaments 
and  of  the  endoderm  of  the  coelomic  cavity.  Pi  olialdy  the  Itasal  ciliation  assists  in  the 
movements  of  the  polyp"?  over  the  leaves  of  the  marine  pluiits  on  which  they  settle ; 
or  it  may  help  the  polyp  when  it  assumes  tiie  tioating  habit.  Its  presence  is  in- 
oompatible  with  any  firm  adherenoe  of  the  polyps  by  their  base. 

1!!he  basal  ectoderm  is  oonstitated  mainly  of  supporting  odla,  narrow  gianular  gland* 
^Mn,  and  a  few  cle4»r  gland-oells.  A  small  nematocyst.  measuring'  012  mm.,  o<;curs 
very  sparingly.  A  rudimentary  mu.<«o«lature  and  uei  \  e-layer  probably  occur,  but  their 
presence  could  not  be  determined  with  absolute  certainty. 

The  mesogloea  ia  narrow,  and  eontajnaafew  minute  oomnectiTe-tissae  cells.  Ehewhece 
throogfaont  the  polyp  the  mesogloia  preserves  the  same  eharacter,  that  of  a  narrow, 
homogeneous  layer,  oontainiug  but  a  few  connective-tissue  cells. 

The  basal  endboderm  varies  much  in  thickness  in  different  places.   Where  very  narrow^ 
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the  oell>oonteat8  vtain  deeply,  being  highly  protoplttsinic,  ud  Zoomithellffi  are  abeent 

or  nearly  so  ;  where  tlie  layer  is  broader  the  cells  are  more  vacuolnred,  the  free  stirfaee 
is  somewhat  irregular,  and  the  symbiotic  alsja*  are  fouml  in  large  numhiTS.  Throughout 
the  endodorm  of  the  polyp  similar  broad  and  narrow  areas  are  represented,  according  as 
Zooxanfhelto  ooeor  in  abandanw  or  ace  prootioaUy  abeent.  A  weak  eiioalar  endodemuii 
miueulataie  oan  be  detected  oa  the  baaei,  and  in  aome  spedmeiu  a  nerre*]ajer  sefarated 
from  the  muscle-band  by  a  fibrillar  layer.  The  latter,  howem',  in»  not  recogninble 
in  the  section  from  which  fig.  2  was  taken. 

ColumU'tciiii. 

The  proximal  and  distal  refrfons  of  the  eolumii-wall  vary  somewhat  in  structure.  The 
former  is  broad  and  irregular  in  outline,  owing  to  the  occurrence  ot  the  evaginations. 
irtiile  the  naked  area  is  very  thin  and  delicate,  measuring  in  sections  only  03  mm. 
acKoes  (fig.  4). 

The  ectoderm  of  the  column-wall  U  M  eakly  ciliated  throughout,  and  both  txansretae 
and  vertical  sections  of  the  upper  part  often  exhibit  fine  ridges  and  grooves  as  a  result 
of  unequal  shrinkage  (fig.  3).  These  appearances,  however,  are  more  characteristic  of 
the  teotacular  ectoderm,  as  shown  in  the  same  figure.  The  constituents  are  mainly 
supporting  cells  and  dear  gland-oells ;  nematooyrts  occur  very  sparingly,  except  in  the 
e?aginationa  of  whioh  tbey  are  ver^'  essential  1  i  uts.  A  layer  df  delicate  ectodennal 
muscle-fibres  occurs  throii!>:hout  the  extent  of  the  column,  and  in  some  pi  ices  the  meso- 
grloea  is  very  slightly  plaited  for  its  support.  The  muscle-tibres  are  arranged,  with  the 
long  axis  vertically,  ho  thai  they  are  cut  cross-ways  in  transverse  sections  of  the  polyp, 
and  constitute  a  delicate  but  dearly-marked  layer,  the  flbnla  being  highly  refractiTe. 
Outside  the  band  of  nmscle-fibres  occurs  a  weak  nerve-layer  (»/-./),  the  two  distinetly 
separated  by  a  narTf.)^  interval  cros.ved  h\  fine  fibrillar  strands  (fiss-  3,  5.  IG). 

The  nature  uf  the  tine  strands  occurring  between  the  band  of  muscle-libres  anil  the 
nerve-layer,  and  continued  iu  some  cases  beyond  the  latter,  is  not  readily  dcteruiiued. 
Tbey  ooenr  foaetlcally  throughout  the  polyp,  on  both  the  ectodermal  and  endodermal 
surbces,  but  are  mudi  moro  definite  in  some  individuala  than  in  others.  McMuiTich 
(1890,  p.  143)  refers  to  a  somewhat  similar  appearance  in  various  parts  of  the  body-xvall 
of  Cerianthus  amfrimmts,  and  reg'ards  the  processes  as  mesogluml  proloni^jitious. 
Carlgreu  (1893,  p.  20)  describes  a  nearly  similar  structure  in  Protanthea  8im//iex,  and 
also  conridem  it  to  be  due  to  fine  continnationB  oE  the  mesoi^iOBR*  wbicih  here  and 
there  bear  strongly  relkaetiTe  bodies,  resembling  sections  of  musde-flbrib.  In  Carlgren's 
preparations  the  details  vary  greuitly  accordijig  to  the  manner  of  preservatioail  of  the 
specimens,  and  McMurrich's  two  specimens  of  Cerinnthm  likevs  ise  diti'ercd. 
■  The  specimens  now  under  consideration  were  preserved  in  Ibrmol  and  tlien  traii&l'eiied 
to  alcohol,  and  the  interval  between  the  meaogkna  and  the  ganglion  kyer  Toiies  greatly 
in  width  in  dilEBrant  polype,  and  eren  hi  difiisreiit  legions  of  the  same  individual. 
Usually  it  is  move  pionoimoed  on.  the  endodennal  side  than  on  the  eetodermal,  and  on 
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the  former  tlie  strands  sometimes  appear  sH>;htlv  reticular  in  chaructor.  SmaU  nncLei 
occur  among  the  fibrik,  and  are  regartled  U6  the  nuclei  of  ganglion-cells. 

The  same  fibrillar  layer  is  still  bettor  developed  in  some  polyps  of  mtiUienrit,  It 
may  cMxmr  on  ImUi  the  eetodennal  and  endodenna]  &oes  of  the  meaog^aea»  and  wbat 
seem  to  be  the  continuations  among  the  ectodermal  cells  are  eloarly  seen  (1891,  pi.  L 
fisrs.  3,  \).  In  Vrutitufhm,  Carlgren  (189'?.  pi.  iii.  fiL,'s.  4,  5)  represents  Viw  incso^lcEal 
continuations,  both  on  the  ectodermal  and  endodermal  aspects,  as  constituting  a  nearly 
compact  zone,  while  in  the  preparations  of  Bumdeopsi»  thej  appear  as  very  distinct 
ooQiwr  stiands,  iwther  uridelj  sepaiated  one  Itom  anoth^. 

The  nene-layer  in  Bttnodeoftit  is,  as  a  rule,  very  narrow  in  sections,  and  appears 
mntle  lip  of  iiitorlaciiicf  fibril*:.  «ome  seen  longitudinally  and  otlic>*s  in  section  In  Carl- 
irren's  figures  of  Prolan thca  tIu*  layer  is  representeil  by  minute  dots  only,  indicatinLT  the 
cut  ends  of  the  fibrils.  Such  an  appearance  also  occurs  in  the  stomodieal  ectoderm  of 
BuHOtteoptit  (fig.  7,  nr.L). 

The  mewglaea  of  tlie  oolnmn-wall  is  thin  throughout,  and  both  its  inner  and  oater 
surfaeo';  aro  smooth,  nr  very  slightly  plaited  to  affiocd  additional  support  for  the  ecto- 
dermal and  endodermal  miisfnlatiirc.s. 

The  endoderm  is  broad  in  the  luwer  region  of  the  polyp,  whore,  as  a  rule,  the  cells 
oQoitain  many  Zooata&thell» ;  but  the  layer  becomes  veiy  narrow  above,  as  Hie  qrubiotie 
a]g9  are  ^tber  absent  or  voiy  rare,  and  tiie  cells  are  then  more  duu^ed  witii  pioto- 
plastnic  eontent?     Thp  endodermal  free  surface  is  everywhere  feebly  ciliated 

The  circular  endodermal  muscle  occurs  fhronojhnnt  the  column-wall,  usually  supported 
on  very  delicate  mesoglojal  plaitings-  A  slight  increased  development  tak«s  place 
tomurds  the  upper  eztremily.  but  never  to  suoh  a  degree  as  to  pre  rise  to  what  may  be 
regarded  as  a  spbinotar  muscle  (fig.  8»  tnd,m.).  A  nerve-layer  b  usually  seen,  utnated  at 
some  distance  from  the  mesogloja,  and  a  little  bptter  developed  tlmn  in  the  ectoderm. 

The  evaginations  (fisrs.  4  &  5,  et.)  are  simple,  hollow,  rounded  outgrowths  of  the  lower 
part  of  the  column>wall,  and  in  transverse  sections  are  seen  to  be  both  entoooelic  and 
eniOOfBlic  in  position,  though  without  any  regular  alteinatioD.  In  sections  the  walls  at 
tiieir  tiuokest  are  about  '065  nun.  aoross.  The  cavity  cnrnmunieates  by  a  large  aperture 
with  that  of  the  ctelenteron.  Both  the  ectoderm  and  endoderm  have  undergone  certun 
histological  iuf>dificaHons  compared  with  the  character  of  the  layers  in  the  column>wall 
generally.  The  ectoderm  (fig.  5)  is  broad,  somewhat  strongly  ciliated,  and  a  very 
disthu^  «me  of  oval  nudei  ooenrs  just  within  the  outer  mai^iB,  whik  SBsaUer,  rounded 
nuclei  ooeur  here  and  there  thioug^iout  the  fUckuMS  of  the  layer.  The  eharaeteristio 
elements,  however,  are  the  lu^e,  thick-wallod  nematocysts  (ffSMi.),  which  occur  in  some 
abundance  in  the  outer  area  of  the  evaginations.  Seen  in  sections,  the  ncmatocyst« 
exhibit  few  or  no  structural  details,  but  api^CAr  as  smooth-walled,  nearly  homogeneous 
bodies,  irregularly  distribiited  among  the  supporting  cells.  1%e  deeper  examples  more 
especially  are  arranged  at  varying  an^ea  with  the  snrikoe  of  iSb»  ectoderm,  bat  the  outer 
are  praetn^lly  parallel  with  the  supporting  cells.  The  former  are  probaUy  individuals 
in  proeeas  of  development  and  are  strongly  carved,  while  when  they  ttsnme  their 
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mature  poaitkii  at  right  anglei  with  the  surface,  they  are  nearly  atcaight.    In  maccra* 

tions  the  npmatooysts  appfar  as  represented  in  fig.  8  h.  They  possess  a  thickened  ■ivall, 
and  exliibit  a  tubular  ap])farHiice  within,  repn'sentinc;  the  tliiokened  basal  part  of  the 
thread,  but  no  trace  of  the  tiuer  portiuu  of  tlie  thread  can,  as  a  rule,  be  made  out. 

Hie  miuciihitaTe  and  nerre-kiyer  (fig.  6^  w.L)  on  both  sides  of  Uie  mesoglcea  aie 
eztreniely  delkato  in  the  evaginatioiu,  but  aw  lie  dearly  teoognized  in  famirable 
seotioQs.  The  cndoderoi  is  broader  than  that  of  the  column-wall  generally,  and  is  more 
strongly  ciUated.  Its  cells  are  usually  crowded  with  ZooxanthcllKe  (zooa:.),  though  in  some 
cases  the  algSB  are  very  sparse  or  altogether  wanting.  The  histological  character,  as  a 
wholes  would  indioate  that  the  oolanmar  evaginationa  an  to  be  regarded  as  special 
liWHiftto^pat'beaiiug  orgsns. 

The  size,  character,  and  distribution  of  the  nematocysts  possess  a  certain  importanoe 
in  systematic  studies  of  tlie  Anthozoa,  and  may  he  fittingly  referred  to  here  as  repre- 
sented throughout  the  different  tissues  of  the  pri'seot  species. 

Gailgren  (1900,  p.  3)  belisTeB  that  Ae  ii«inatocyi>ts  may  be  made  of  great  assisiaiioe  ill 
the  identiflcation  of  qieeies  <tf  Aotintee,  and  eroi  in.  the  reoQgmtio&  gearaa.  For  the 
time  being  he  roughly  divides  them  into  "  thin-walled  nematocysts,"  in  which  the  internal 
spiral  thread  shows  distinctly,  and  "  thidv-walled  nematwysts,"  which  appear  quito 
smooth.  Very  often  thc'  iuterual  spiral  thread  is  not  seen  within  the  latter,  while 
in  others  it  may  be  recognized,  but  not  so  dflaxly  as  in  the  thin-walied  fonn.  With 
regard  to  their  graeral  distribution  in  the  polyp,  Carlgren  iindB  the  l^un-waUed  Tariefy 
to  occur  mostly  in  the  tentacles  and  disc,  but  in  certain  .species  and  genera  in  the  column- 
wall  and  stomoda  um  also.  The  thiek-walled  forms  are  found  in  all  parts  of  the  ectoderm 
of  the  column-wall,  and  their  length  is  fairly  constant  for  the  species.  As  a  rule  the 
longest  thick-walled  nematocysts  ooour  in  the  stomodssum  i  those  in  the  tantades  are  as 
long  or  somewhat  diorter ;  while  they  are  Che  shortest  in  tlie  disc,  oofaimn-wall,  and  base. 
The  longest  nematotsysts  usually  occur  in  the  acrorhagi,  or  in  any  othor  special  out- 
growths of  the  column-wall  which  may  be  developed. 

Usually  it  is  only  in  the  living  polyps  that  the  stinging-cells  can  be  examined  in 
their  fUlfy  extruded  state  and  their  complete  ohaiacteristics  determined,  including  the 
swollen  basal  part  and  the  shnple  or  oomplez  eraginated  thread.  But  certain  distino- 
tioais  can  be  made  out  in  macerations  %A  preserved  polyps,  or  even  in  sections.  In  the 
species  now  under  investigation  the  occurrence  and  character  of  the  stinging-cells 
are  briefly  as  follows: — They  are  very  sparingly  represented  in  the  basal  ectoderm  by  an 
extremely  small  lonn  of  the  thick-walled  variety,  measuring  only  012  mm.  In  the 
oolnmn-wall  tiiey  have  been  found  only  within  the  ectodenn.  of  the  evaghutimis.  Here 
they  are  all  of  one  kind :  large,  thidc-walled,  slightly  cnrredtaiid  varying  in  length  from 
•038  mm.  to  044  mm.,  with  a  diameter  of  about  -008  mm. 

The  tentacular  nematocysts  include  the  two  varieties.  By  far  the  majority  are  thin- 
walled  with  the  spiral  thread  showing  very  distinctly,  and  are  broad  at  one  end  and 
narrow  at  the  other  (fig.  8  a).  They  range  in  length  from  "OlS  mm,  to  -OSS  nuaa.  The 
thiok-walled  form  is  numerous,  and  nearly  as  long  as  in  the  odomnar  evBginations»  their 
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.length  varying  from  -084  mm.  to  "04  mm.  They  are  invariably  a  little  narrower  tliau  in 
the  evaginatioos,  measuring  only  OOti  mm.,  and  are  nearly  always  perfectly  straight 

In  the  fUacstinging-oeDa  am  oonoentiated  wtthiA  th«  fhidcened  lips, and  are  limfbr  to 
the  tbin-waUed  rqimentativet  in  the  tentaolea. 

The  nematocysts  within  the  stomodflml  ectoderm  indude  only  one  representatiTeef  the 
curved  columnar  variety.    They  are  very  uniform  in  size,  measuring  025  mm. 

The  mesenterial  filaments  ore  somewhat  exceptional  in  being  very  sparingly  supplied 
with  nematocysts,  even  in  the  lower  region.  They  aie  all  nanow  and  rtiaight,  and  are 
nearly  of  the  tame  lengtti  as  those  in  fbs  stomodaBnm,  nanufy  '025  mm. 

No  nematob1a6t«  occur  anywhere  wUhin  the  endodermal  ajntheliiim. 

It  i'?  thus  clear  that  practically  every  region  of  the  polyp  po5se«ec<  its  own  distinctive 
uematocyst.  Though  generally  distributed  throughout,  the  thick-walled  variety  differs 
slightly  either  in  siae  or  outline,  or  in  both,  in  the  different  areas  where  it  oeaan. 
Ezampies  intermediate  in  type  are  to  be  found  minted  with  the  others,  so  that  it  is 
only  when  taken  in  numbers  that  the  distinetiTe  diaracteristies  become  of  tazonomio 
value. 

Teiiladeg, 

A'i  the  cohinm-'^all  is  rarely  overfoldwl  in  preserved  polyps,  and  tlif  ti-ntacles  are 
usiudly  only  slightly  reti-acted,  the  latter  :ui-  ^cncnlly  seen  in  their  nonnal  relationship 
in  both  vertical  and  transverse  sections  (PI.  25.  lig.  4  &  PI.  26.  tig.  13).  A  transverse 
section,  sndi  as  is  represented  in  fig.  13,  deministrates  tiiat  the  tentades  are  oatgiowths 
of  both  the  entoocnUc  and  exocoelio  mesenterial  diambers.    In  some  instances,  as  at 

and  f;.,  t.  nnd  t..  t ,  and  it  appears  as  if  two  tentacles  originated  .side  by  side  from 
a  single  mesenterial  chamber  Intt  on  more  clnse  t  xamination  a  pair  of  rudimentary 
mesenteries  (III.)  can  always  be  detected,  so  that  utic  of  tlie  tentacles  is  entococlic  and 
the  other  exooodic.  Sudi  conditions  prove  that  the  appearance  of  a  new  mesenterial 
pair  is  followed  very  closely  by  the  outgrowth  of  a  tentiude  from  its  entocoele.  In  the 
polyp  from  which  fig.  13  was  taken  no  exotentacles  had  as  yet  appeared  between  the 
entocoelic  members  and  Z^.  U  and  t-,  and  For  a  short  period,  therefore,  during 
the  growth  of  new  mesenteries,  the  number  of  tentacles  may  be  less  than  the  number  of 
mesenteries,  due  to  tike  lagging  bdiind  of  the  exotentacles  i  but  in  the  end  the  sum  is 
the  same^  a  tentacle  arising  from  each  chamber,  wbetlier  entocoelio  or  exocoelic 

The  tentacular  ectoderm  and  endoderm  are  both  comparatively  broad  layers,  but  the 
mesogloea  is  very  narrow.  In  sections  the  wall  is  about  •{)o5  mm.  across.  The  ectoderm 
is  usually  thrown  into  minute  rounded  ridges  separated  by  diu  p  narrow  grooves,  the 
cells  being  elongated  in  the  former  and  TCiy  short  between  (llg.  3).  Nematot^ts  are 
distributed  in  a  peripheral  some  with  apprmdmate  nnifoimity  tiiroughout  the  length  of 
the  tentacle,  and  are  mainly  of  one  kind:  thin-waUed,  with  the  close  spiral  thread 
showing  distinctly,  and  broad  at  one  end  and  naiTow  at  the  other  (fig.  8  a).  Numerous 
examples  oi  the  larger,  thick-walled  variety,  such  as  occurs  in  the  evaginations,  are  also 
present^  but  aie  slightly  shoitev  and  much  vsniover. 
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The  longitudinal  ectodermal  muscle  is  supported  upon  thr  mrssosrlccn,  which  is  usually 
thrown  into  slight  folds  to  g^ve  it  increased  area,  especially  towards  the  proximal  eud. 
The  nerve-ganglion  layer  h  also  clearly  developed. 

The  endodennal  epithetiiuii  is  rather  broad  in  tiie  partly  retneted  teniaciks,  and 
exhibits  an  irregular  free  surface,  while  Zooxanthellse  are  only  sparsely  dietrfbated. 
The  fiuloilermid  muscle  (eiul.m.,  tig.  3)  is  comparatively  well  dcvolopecl.  tlio  mesoglrea 
presi'tititiij;  delicate  plaits  for  its  supportj  best  seen  just  above  the  teutaoular 
septum  (i.c.s.). 

The  tentacular  cavity  is  separated  from  the  general  polypal  cavity  hy  a  eboular 
transverse  partition,  perforated  in  the  middle,  and  situated  a  very  short  distance  from  the 

Orisrin  of  the  tentacles  (ft^^s.  3,  I,  C>).  The  spphini  if  covoral  on  both  sidos  by  cndmlorm, 
and  tliL'  support iiig  iiu'soi,'l(ra  is  narrow  and  lined  liy  delicate  muscle-fibres  on  its 
inner  and  outer  surfaces,  continuous  with  the  circular  musculature  of  the  tentacles.  Its 
oentral  free  margin  is  lliiokened*  and  tiiie  mesoglosa  beoomea  plaited  {t.gph.,  figs.  3  &  6)  in 
a  sob-dendroid  manner  to  alford  additional  support  for  the  musde-fibres,  whidi  here 
constitute  a  circular  sphincter  muscle.  Various  appearances  of  the  partition  in  section, 
showinsj  its  n  lation  to  the  cadomic  and  tentacular  cavities,  are  indicated  in  figs.  4  aaid  13, 
and  the  sphincter  muscle  {t.Hj)h.},  more  highly  magnified,  iu  tl.  25.  figi$.  3aud6.  Where 
in  fig.  18  the  section  indudes  the  middle  of  llie  psitition  the  two  ficee  ed^  are  seen  to  be 
in  the  main  direeted  downvards  into  the  polypal  cavity,  so  that  the  memlwaae  most  be 
concave  mi  its  tentacular  aspect  and  convex  on  its  coelomic  side.    In  fig  13,  tentacles 

/;„  and  /„  are  partly  constrictctl  at  their  origin,  and  such  a  condition  has  been  noted 
among  the  external  characters  (fig.  1  c).  No  doubt  the  cousiriction  is  brought  about  by 
the  aedon  of  the  spihincter.  In  fig.  3  tike  t«atac«lar  vrall  inawiyatelf  bebir  Hub 
partition  is  seen  to  have  becmue  mneh  thinned. 

The  presence  of  a  tentaculo-coelomic  septum  and  sphincter  lias  already  been  recognized 
in  ihe  genus  liolocera,  including  also  the  genus  BoJoffi  oiih'H  of  Carlgi-en  (1899,  p.  43 ; 
1000,  p.  15).  Carlgreu  (1893)  describes  and  figures  the  formation  at  the  Itase  of  the 
tentacles  in  Boloeem  lo»gieomi»,  and  the  musculature  is  there  not  much  better  developed 
than  in  Bmodeoptit.  In  Botoeera  the  oontraotion  of  the  sphincter  often  leads  to  the 
detachment  of  the  tentacles  from  the  dkc.  In  one  or  two  of  the  Jamaica  specimens  of 
Buiiddcopsis  glohulifera  circuhir  apertures  occur  iu  the  tentacular  zone,  indicating  that 
tentacles  have  disappeared  therei'rom,  but  I  have  never  actually  observed  the  process 
taking  place  in  the  living  polyp.  In  B.  aHiillienaia,  however,  the  tentacles  were  found 
to  be  readily  detadied  on  handling  the  polyps,  and  in  tius  species  also  a  tentaenlar 
septum  and  sphincter  occur.  Carlgren  lias  pointed  OUt  that  th<;  partition  oomes  off  along 
with  the  tentacles,  and  such  would  certainly  ]>i-*??uuied  from  tlie  trreat  narrowing 
which  takes  place  immediately  below  tlu-  uienibnine,  as  represented  in.  fig.  3. 

McMurrich  (li^3,  p.  154,  pi.  xxii.  fig.  27)  also  describes  and  figures  the  tentacular 
sfihincter  in  Boloeerv  oectdua.  In  many  of  his  spedmeDS,  mesentairial  filanients  were 
loimd  protruding  from  the  openings  at  the  nuirgin  of  the  disc  formed  by  the  fidling  off 
of  the  tentacles.   The  ^ame  author  indudes  the  deciduous  oharaoter  of  the  tentados 

SBOOKS  S£KI£8. — ZOOLOGY,  VOIi.  YIZI.  46 


Digrtlzed  by  Google 


306 


DK.  J.  E.  DUERDBN  ON  THE 


within  the  definition  of  tho  family  Boloceridse.    Kwietniewski  (1898,  p.  394,  pi.  xxv. 
fig.  10)  has  al&o  d^ribcd  and  figured  the  sphincter  in  Molocera  MoMurrichi  {=s:}iolO' 
eeroidet  MeMurriehi  (Ewietn.)*  Oarlgrcn,  1809). 
Tlie  oeennrence  of  a  perfomtod  ioiitBoiilo-eoeloiino  wpfeum  and  tphinetor  would  appear 

to  be  somewhat  restricted  within  the  Actiniaria.  So  far,  it  is  known  only  in  the  genera 
Boloceroidea,  Baloernt.  and  Bunodeopsis.  Its  presence  would  seem  to  be  associated 
mth  deciduous  tentacles,  for  the  pheuomeuon  is  oharacteriiitio  of  all  tlie  forms  above 
mrationed. 

AoooTding  to  Carlgren  (1899),  the  genera  Fclyt^tmdkim  and  Pb^f^pit,  described  by 

R.  Hertwig  in  the  report  on  the  '  Challenger  *  Actiniaria  as  destitute  of  tentacles,  are 
really  Bolocerte  from  wliicli  tlu^se  organs  hsA-e  become  detached.  Haddon  (1898)  had 
independently  come  to  the  Bume  conclusion.  Carlgren  suggests  that  the  detachment  of 
the  tentacles  may  be  a  means  of  protectitm  to  the  polyp. 

MeMurricli  (1890)  had  already  aormifled,  and  later  was  able  to  confirm  his  snspioions 
by  an  actual  examination  of  the  speoinn  i .  it  the  British  Museum,  that  the  '  Challenger ' 
Actinian,  L^tmuma  ntulti/ornum,  is  also  a  HoloeetVt  from  whioh  the  tentacles  have  been 
detached. 

The  oral  disc  (dtM,  Fl.  25.  figs.  ^  &  0)  is  thin-Avalled  peripherally,  and  continues  thus 
until  the  lips  are  reached,  when  it  becomes  swirito  before  terminating  at  the  stomodteum 
(«(.)-  ^0  discal  ectoderm  containa  many  dear  gland-eeUs,  and  the  radial  muscle- 

and  ncrA-e*layen  are  comparatively  well  devdoped.  At  the  lips  the  ectodermal  cells  are 
much  longer,  aud  thiu-walled  iicmatot'vst!?  oc<"iir,  similar  io  those  iu  tht-  tentacular 
ectoderm,  but  stinging-cells  appear  to  be  aliseul:  (roni  the  remainder  of  the  disc. 

The  discal  mesoglcca  (fig.  6)  is  very  narrow,  and  may  be  delicately  plaited  on  both  its 
outer  and  inner  surfaces.  At  tiie  hps  it  becomes  mnch  thickened  and  more  strongly  j^ted, 
afl'ording  an  inoreascil  area  for  the  support  of  the  circular  endodcrmal  muscle.  This 
laKer  hocornps  so  stroiiixly  dovclopod  as  to  constitute  what  must  be  rcLrardcd  as  a  spocial 
endodermal  circumorai  spiiiueter  (or.nph.,  tigs.  1  &  6).  The  action  oi  the  sjihinctt  r 
mtiscle  must  have  become  relaxed  during  the  narcotization  of  the  polyps,  permitting 
the  radial  muBCuhttare  to  act*  for  in  all  the  preserved  specimens  the  cml  aperture  is 
large  and  rotmde<l. 

A  sphincter  muscle  in  this  position  is  very  exceptional  anionic  tlie  Actiniu',  but  a  like 
eoiic<'iil  ration  oi  imiscle-fibres  hjis  be«>n  described  by  the  brotlicrs  Dixon  for  Ji.  rern'cosn 
(18b9,  p.  322).  it  may  be  considered  doul)tful  as  to  hoAV  far  a  special  muscular  develop- 
ment would  be  r^reaented  when  the  oral  aperture  returns  to  its  Uring*  slit-Uke  condition. 

Oth^  than  in  its  concentration  of  muscle*fibres  the  discal  eododerm  presents  no  special 
features.  GomparatiTcly  few  ZooxantheUiB  are  present. 

The  stomodnmii  is  widdy  open  in  sections  and  usually  somewhat  irr^ular  in  ootiine 
(flga.  9-16).  Ita  walls  are  very  delicate,  measuring  onljr  '016  mm.  across.    It  is 
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comporatiToly  long,  extending  into  tho  ga>(ii«M«oeloiuic  cavity  for  nearly  one-half  the 
height  of  the  polyp,  its  inner  free  margin  heing  reflected  (PI.  26.  tig.  1).  The  ectoderm 
is  ofteu  thrown  into  vertical  folds,  which  are  without  any  regular  dispositioa,  not 
neeemrify  comsponding  with  tlw  meMmteriM.  The  layer  ediibiit  1^  amim  ttraofaiM 
all  the  way  xonnd*  being  in  no  iray  modified  to  form  gpeoial  gonidial  gcooTee  opposite 
the  du«ctives.  Prof.  Verrili,  in  hk description  of  the  external  characters  of  the  Bermudas 
specimens,  mentions  the  occurrence  of  gonidial  grooves,  but  such  are  certainly  not 
indicated  in  the  histology  of  the  stomodteum  of  the  Jamaica  representatives,  and  were 
not  recognixaUe  in  the  living  polyps.  In  other  species  of  Actinium  where  gonidial  grooves 
oceur»  the  eetodeim  lining  them  usually  oifera  a  marked  oontiast  iritii  that  along  the 
lateral  'walls ;  the  cilia  aze  more  strongly  developed,  end  fewer  gland-oells  and  neaiato> 
cysts  occur  than  elsewhere. 

The  stomo<ljeal  ectoderm  {ect.,  PI.  25.  fig.  7)  is  strongly  and  uniioriuiy  ciliated  all 
round»  and  contains  nematocysts  [nem.)  and  granular  gland-cells.  The  former  are  sparse 
towards  the  upper  extremity,  but  as  the  lower  free  end  is  approaetbed  they  beoome  very 
numerous,  and  are  all  of  tlie  thick-wallcd  variety,  such  its  ooenr  in  the  oolonuoar 
evaginatious,  Imt  slij^htly  smaller,  nifasuriiig  025  nun.  iti  Icnirtii.  In  the  inner  jnivi  »f 
the  liiyer  they  are  irregularly  arrans,'cd  at  all  anL'li's  with  the  free  edi^e,  Iml  towards 
the  surface  they  become  parallel  with  the  uUicr  coii.stitueats.  The  ecloderuial  muscle 
{ect.m.)  and  ganglion-layer  (nr.l.)  are  only  feebly  developed. 

The  mesoglu^a  is  extxemely  deUeate  throv^hont,  and  remains  smooth  on  both  sides. 
The  endoderm  closely  resembles  that  lining  the  coelomic  cavity  generally,  and  eontains  a 
few  Zooxanthella-  in  some  places,  while  in  others  they  are  alisent,  in  which  latter  case  the 
epithelium  is  very  narrow.  The  circular  endodermal  musculature  is  recognizable  in 
vertical  sections. 

Intermesenterially  the  stomocbenin  narrows  gradually  towards  its  free  lower  eztraooity 

and  becomes  reflected,  as  on  the  left  side  of  fig.  4 ;  mesenterially  the  ectoderm  appears 
continuous  with  the  filament  at  tli<^  free  erlije  of  the  perfect  meHenteries.  The  stomodseal 
wall  on  the  right  side  of  fig.  4  terminates  in  a  section  of  a  mesenterial  liiameat. 

The  mesenteries  are  very  variable  hx  number  in  the  many  polyps  examined,  and 

also  in  their  cyclic  relationships ;  for  a  long  time  it  seemed  impossible  to  establish 
awx  bexamcral  or  other  regular  system  of  arrangement.  The  conditions  encountered 
will  be  best  miderstood  by  reference  to  PI.  26.  figs.  9  to  15,  representing  outline 
sections  through  the  stomodseal  region  of  six  diflbreut  polyps. 

In  fig.  9  only  three  pairs  of  complete  mesutteries  occur,  and  two  pairs  which  are 
incomplete.  The  lower  complete  pair  {d.)  are  directive  mesenteries,  having  the 
longitudinal  muscle  on  the  faces  Inokini*  awar  from  one  another.  The  polyp  from 
which  fig.  10  was  taken  possessed  three  pairs  of  complete  mesenteries,  including  a 
pair  of  dizeotives  and  a  nngle  meniber  of  asoflier  complete  pair.  Withhi  the  wide 
interval  on  the  right  side  are  nine,  short,  incomplete  mesenteries,  which  present  sraie 
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indication  of  alter natin^x  lari,'c  and  small  pairs.  In  thi«  and  the  other  fimires  the  pairs 
are  uumberod  according  to  the  order  to  which  they  belong,  so  far  as  this  can  be 
detemimed  irilli  certainty.  In  liie  polyp  whose  meseaterial  plaa  is  represented  by 
H.  M.  flg.  11 A  ngukfity  off  alternating  oomptete  and  incomplete  pain  is  presented  on  the 
left  side,  but  the  right  side  is  a  region  of  irregubritics.  A  mesentery  also  stretches  across 
from  one  part  of  the  column-wall  to  the  other,  and  encloses  a  nidimentary  mesenterial 
pair.  In  %.  12  the  left  side  possesses  perfect  dioyclic  hexamer&l  symmetry,  while 
the  derdopinent  »t  the  upper  right-hand  vegion  is  very  irregular.  As  before,  many 
inoompkte  Buewnteriee  occur  at  the  upper  right-hand  ctHmer. 

Fig.  14  is  tlic  completed  mesenterial  plan  of  the  polyp  of  which  fig.  18  represente 
a  little  more  than  half.  A.s  licforf,  the  first  aiul  second  cyclps  on  the  left  side  are 
regularly  developed,  and  in  addition  three  rudimentary  pairs  of  the  third  cycle  occur, 
a  pair  in  each  of  the  primary  systems.  The  new  pair  in  the  dorso-lutoral  chamber 
is  situated  on  the  Tentral  aspect  of  the  seeond  ^de  pidr,  bat  on  the  dorsal  aspect  in  the 
middle  aod  ventro-lateral  chambers..  On  the  right  side  the  Yentrr^  lateral  system, 
corresponds  with  that  on  tlic  left,  but  the  middle  and  (U)rKal  systems  are  irregular. 

Fig.  15  completes  the  series  so  far  as  I  liave  been  able  to  establish  it.  On  the 
left  side  of  the  directive  axis  all  the  pairs  of  the  first,  second,  and  third  orders  of  a 
hexamersi  polyp  are  rqiresented.  The  SBoond<order  mesenteries  (II.),  with  the  exoeptioia 
of  the  dorso-lateral  pair,  have  readied  the  stcmcdeum.  One  mesentery  only  is  missing^ 
on  the  rii:ht  side  from  the  number  noccssarv  to  eoraplete  the  hcxameral  plan,  but  at  the 
dorso-laterai  region  they  are  al!  incnmph'te  and  irve^-ularly  paired. 

Fr0m  the  conditions  thus  presented  thei-e  con  be  nu  doubt  that  normally  the 
mesenteries  should  he  arranged  in  alternating  hexameial  cgd»,  with  two  pairs  of 
directives,  and  that  members  of  the  second  order  should  also  reach  the  stomodaeum. 
Tlie  increase  in  (lie  luimber  of  the  nie«;cntcries,  Iiriwever,  does  not  proceed  throui^hout 
the  polyp  aeeording  to  the  usual  order  estalilislied  lor  the  ITexaetiniaB.  Accordinii: 
to  this,  the  six  primary  pairs  of  mesenteries  appear  successively  in  a  bilateral  manner ; 
then  the  memben  of  the  second  cyde  arise  successively  in  unilateial  pairs  within  the 
six  primary  exocoeles,  as  a  rule  on  each  side  of  the  polyp  from  the  dorsal  to  the  ventral 
aspect ;  the  thii-d  cycle  pairs  appear  as  single  unilateral  pairs  within  one  of  the  two 
exocoeles  in  each  of  the  six^  primary  systems,  and  then  later  in  the  remaining  exoccele 
in  each  primary  system,  in  tig.  14  the  sei^ueuce  of  the  thu-d  cycle  pairs  seems  to 
follow  the  role  that  a  pair  is  developed  in  eaeh  of  the  primary  systems  before  a  second 
pair  arises  to  complete  the  radial  symmetry. 

All  the  figures  of  Bunodeojma  indicate  that  on  one  side  of  the  polyp  the  increase 
takes  place  in  a  fairly  normal  and  regular  manner,  but  tluit  such  is  not  the  case  for  the 
other  side.  In  all  the  polyps  a  delioite  region  of  iiTegular  growth  occurs,  both  as 
to  the  number  of  mesenteries  whidi  are  present  and  also  as  to  thdr  psired  rdationshtpe. 
ETuientiy  the  hexsmMal  cydic  regulari^  becomes  mote  pronounced  as  tiie  polype  grow 
larger  and  the  niunber  of  mesenteries  increases,  but  I  have  met  with  no  specimen 
in  which  perfect  regulariiy  was  attained.  Probably  some  of  the  polyps  obtained  ace  as 


Digitized  by  Google 


AOIIMl^  BUXODEOPaiS  OJU)BUUF£BA. 


m 


yet  immature,  but  no  lai^r  were  to  lie  met  with,  and,  judging  from  the  number 
of  tentacles  and  the  dimensions,  Yerrill's  BermudM  examples  were  in  much  the  same 
condition  as  the  Jamaican. 

Undottlftedly  the  imperfect  development  of  the  tentacles  irithin  a  lestrtoted  ana, 
noticed  unoog  the  racteamal  ehaiacten,  is  detenained  by  the  imperfeet  gniwtli  of  the 
mesenteries.  The  two  are  associated  phenomena;  the  rate  of  tentacular  growth  is 
regulated  by  that  of  the  mesenteries,  and  where  the  latter  are  inegular  the  tentacles 
will  be  the  same. 

This  regiomd  inegaluily  of  growth  of  Hie  pdfyp  would  appear  to  be  oonneetod  in 
some  way  with  an  aaeociial  method  of  reprodveUocu  In  the  more  oommon  B.  MtHUieiuis 

I  have  found  that  new  polyps  are  produced  by  the  process  which  Andres  (1881)  has 
described  as  "  Scissiparity."  FmGrrnrnts  of  varvin?  ^he  become  ^adnnlly  detached  from 
around  the  base  o£  the  column,  attain  an  independent  existence,  and  develop  into  new 
polyps  wiUk  tmitaoka  tad  oral  disc.  Andrea  has  folknrod  the  praoeaa  <tf  develiqiMnciit  cl 
tlie  new  individnalB  aa  it  oecnis  in  Aipfatia  kuerata,  and  In  this  speoieB  the  normal 
hexameral  disposition  of  the  organs  appears  to  be  early  assumed.  I  hare  not  ol)sr>rTed 
scisslj).i.rity  in  JB.  globntifera,  but  ilie  other  Jamaican  apecies  presents  exactly  the  same 
tentacular  and  mesenterial  irregularities. 

Irregularities  would  be  much  move  likely  to  occur  in  polyps  thus  origiaatiag  than  in 
indiTidiials  developed  directly  from  the  larra.  The  two  species  of  Bttnodtoprit  occur 
in  large  numbers  within  restricted  localities,  and  such  a  distribution  is  most  probaMy 
the  result  of  a  like  method  of  roproductiou  in  each.  The  West  Tndinii  Aipiiif<iii  tngHcs 
(Duch.  &  Mich.)  also  reproduces  in  a  most  prolific  manner  by  scissiparity,  and  an 
examination  of  its  mesenteries  and  tentacles  reveals  many  departures  from  the  hexamcral 
regularity.  M^^nrrioh  (1880),  on  the  other  hand,  deseribes  the  Bahamas  representaF 
tives  of  this  species  as  hexamerous,  without  mentioninir  any  asexunl  reproduction. 
G.  H.  Parker  (1899),  who  has  made  a  detailed  study  of  the  eft'eets  of  loii^'itudinal  fission 
in  JfHr-idiitm  tnarginatum,  iiuds  the  mesenteries  are  very  irregularly  arranged  in  what 
may  be  U3>sumed  to  be  fission  polyps. 

Beturaing  to  the  indiTidoal  mesentcHriea,  the  members  of  the  first  oi!der  are  found 
to  extend  tlie  whole  length  of  the  atomodieum,  and  some  are  continued  as  far  aa  the 
base  of  the  itolyp,  across  which  they  extend  fo  tlie  middle  (Pi.  25.  fig.  J.).  The  complete 
members  of  the  second  order  niayl>ecome  free  before  rcaeliiny  the  storaodi-nal  termination. 
At  first  the  free  edge  of  tlie  mesenteries  is  straight,  but  soon  it  becomes  greatly  folded 
and  contorted,  some  mesenteries  beoomiog  muoli  more  complex  than  oth6ia»  so  that  th^y 
may  appear  aereral  timea  in  the  aame  aeetum  (fig.  4).  The  incomplete  meaenteirieB 
first  appear  in  the  uppermost  part  of  the  column-wall,  but  all  except  the  youngest 
are  better  develoi>ed  in  the  niifidle  part  of  the  polyj).  Very  often  thi?  me^^enterial 
mesogloea  and  that  of  the  column-wall  are  seen  to  be  interrupted,  the  continuity  of  the 
eixoular  endodermal  muscle  of  the  column-wall  being  thereby  preserved  (Fl.  86L  fig.  17). 

Within  tiie  atomodiBal  region  of  most  polyps  the  mesenteries  are  eKferemdy  nanoir, 
and,  except  at  their  origin  in  the  oolumn-widl,  the  mnseohtnie  ia  so  weak  aa  to 
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be  discerned  with  difficiiltv.  Near  its  insertion  in  the  coluuiu-wall  tlie  mesentery 
is  usually  a  little  broader,  and  the  retractor  muscle  is  rcpreseuted  as  a  smooth  layer  of 
flbrilk  la  other  polyps  the  meMinterie*  are  thidcer,  and  muade  plaits  are  Teiy  diatbdi 
in  tiie  middle  of  their  traosTerae  length.  Below  the  stomodieal  lefpon  aU  the 
mesenteries  become  much  broadpr,  botli  the  endodcrm'  and  mesoglcBa  increasing  in 
tliiclcness,  and  the  latter  forms  numerous  ]ilaitincrs  for  tlie  support  of  the  retractor 
muscles  {ret.m.,  PJ.  36.  figs.  16  &  17).  The  retractor  muscle  in  fact  assumes  somewhat  of 
a  dicumfioribed  duucacter,  but  the  outline  in  tiansTerse  section  is  soanely  alike  in  any 
tiro  mesentMieB.  Tot  a  short  distance  from  the  oolunm^wall  tiie  nuuete-band  is  smooth ; 
the  piaitings  beyond  are  at  first  minute,  then  gradually  become  larger  and  nUMW 
coniplioat^l,  and  terminate  very  abruptly,  the  mesentery  afterwanls  being  very  narrow 
Mud  continued  for  some  distance  (fig.  10).  At  the  central  termioation  of  the  com))licuted 
part  of  the  muscle  one  or  more  of  Hm  ntesogloaal  piaitings  may  become  greatly  elongated 
and  minutely  plaited,  ahnost  as  if  the  mesoitery  were  about  to  bEanoh  (fig.  17,  r«tM.)» 

The  transverse  musculature  is  comparatively  strongly  developed.  In  tangential 
sections  near  the  base  the  mesogla*a  of  the  mesentery  »h  irregtilnrly  folded  for  its  support 
(fig.  2,  tnins.m.).  When  a  complete  mesentery  is  mounted  as  a  microscopic  object,  the 
vertical  aud  transreise  musele-fibrik  are  aeen  crossing  one  another  at  right  angles. 

The  mesoiterial  endodmn  is  nsually  very  narrow,  and  includes  okar  gUmd-eeUs  and  bat 
few  ZooflwnthelliB.  Traces  of  the  nerve-layer,  continuous  with  that  on  the  column-wall, 
enn  nsiinny  be  followed  (nr.l.,  fig.  16)  for  somf  distance  beyond  tlu-  insiertiou  (i\  ilie 
mesentery  in  the  column-wall.  In  the  lower  region  the  mesenterial  epithelium  becomes 
swollen  just  behind  the  meseuterial  filaments  [cf.  figs.  16  &  17),  and  in  some  polyps  this 
region  contains  many  clear  spheroidal  bodies,  which  stain  very  deeply  and  stand  out  as 
distinct  objects  from  the  rest  of  the  tissue ;  a  few  small  particles  are  black  and 
irregularly  shaped.  Probably  tlu'St-  fowMsrn  bmUes  are  ingested  nutrient  ])artic-le>,  and 
they  are  practically  absent  from  some  individuais.  Where  present  in  quantity  (liey  may 
occur  also  in  the  endodcrmal  epitbelitim  of  the  lower  part  of  the  stomodteum,  and 
fljliarsely  hi  the  endoderm  of  the  ooInmn*wall,  and  even  in  the  tentacular  endodermal 
epithelium.  The  ]>!irfi('les  ai-e  easily  di.siinguished  by  their  homogeneous,  deeply  staining 
character  from  the  Zooxantliella;,  which  they  greatly  resemble  in  si/.e  ami  outliue. 

The  swollen  TTie?enterial  endoderm  immediately  behmd  the  mesenterial  lilanieut  is 
generally  regarded  as  a  s|iecial  region  lor  intracellular  digestion  (ilcMurrich,  1^9, 
p.  262),  and  in  Bmtodeoptu  the  greatest  number  of  foreign  partides  ooeurs  there ;  but 
thdr  presence  in  other  regions  of  the  endodcrm  would  imply  that  ingestion  is  by  no  means 
restricteil  to  the  region.  The  endoderniid  enlargements  in  tlio  present  species  are  often 
somewhat  irregular  in  outline  (tig.  17),  not  smoothly  rounded  as  in  most  other  forms. 

At  the  origin  of  the  mesenteries  in  the  column-wall  a  delicate  layer  of  muscle-fibrils, 
arranged  nearly  verticaUy,  occurs  on  the  Smb  beacii^  the  txansTerae  mnsoolature.  This 
is  the  only  trace  of  a  perieto-basilar  musde ;  in  no  uistance  does  the  mesogikBa  become 
plaited  or  afford  any  iadicfltion  of  tlie  formation  of  a  pennon,  such  as  is  dtaiacteiistie 
of  A^itii^n  species  with  a  well-developed  muscle. 
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A  vertical  section  through  a  portion  of  the  base,  inclurltns:  a  tiingential  section  of  a 
mesentery,  is  represented  in  PL  d5.  fig.  2.  On  the  meseutciy  the  inesoglceal  folds  which 
support  the  tzwuvecse  musole  (trm9.inJ)  are  strongly  developed,  and  the  miucle-fibKS 
•le  leen  in  section.  At  tb«  basal  tenninAtion  of  the  meMiiterj,  hoirever,  no  foldings  are 
indicated ;  the  mwicle>lay«r  is  here  perfectly  smooth  Such  an  appearance  ean  icairody 
be  regarded  as  iu  any  way  indicating  an  incipient  basilar  musplc,  for  no  corresponding 
development  takes  place  on  the  opposite  face  which  hears  the  retractor  muscle.  In  such 
sections,  the  mu8cle*fibres  of  the  latter  are  seen  lengthways.  Where  present  in  other 
spedes  the  basilar  muscle  is,  as  a  rule,  arranged  on  more  or  less  stron^y  deirdoped 
mcsogloeal  plaitings  on  each  side  of  the  insertion  of  the  mesenter)'^  on  the  base,  the 
tnuscle-fihrps  extcnditiE^  in  a  radial  dirfction.  Tlip  present  species  is  therefore  cliaructer- 
ized  by  possessing  a  pa rieto- basilar  muscle  of  the  weakest  character,  while  the  basilar 
muscle  is  altogether  undeveloped. 

The  polyps  ate  too  small  to  permit  of  the  presence  or  absence  of  mesenterial  stomata 
b^g  determined  by  means  of  dissection.  But  in  serial  transverse  sections  interruptions 
occur  in  all  the  pprfpct  mescnt(n-ics  close  to  the  stomodspum  aiul  at  its  upper  extremity. 
These  represent  tlie  inner  or  jjerioriil  storaata,  but  no  corresponding  series  has  been  found 
near  the  coluLuu-wall,  such  u.s  may  represent  the  outer  parietal  stomatu. 

Me$e»ieri«l  JPUaments. 
Mesenterial  filament?  occur  at  the  free  cd?e  of  all  the  mesenteries  except  the  most 
rudimentary.  They  appear  on  tin  (Complete  mesenteries  as  these  sever  their  connection 
with  the  stomodseum,  while  usually  they  are  not  developed  on  the  incomplete  mesenteries 
until  bedovr  the  stomodaeal  region.  The  filaments  follow  the  omtortions  of  the  &ee  edge 
of  the  mesenlwies,  so  that  in  the  lower  part  of  the  polypsl  cavity  tiie  filament  belonging 
to  one  of  the  mesenteiin  may  be  seen  cut  through  sevetsl  times  in  the  same  section 
(fig. 

The  tilaments  on  the  complete  mesenteries  are  at  first  trilobed  and  exceptionally  wide, 
and  both  the  glandular  streak  and  ciliated  bands  are  clearly  represented  (fig.  18).  The 
ciliated  bands  are  fisr  apart,  and  the  tissue  intermediate  between  Ihem  and  the  glandular 
streak  is  irregularly  thickened,  so  that  tht:  outline  assumed  by  the  iilament«  is  somewhat 
exceptional  among  the  Actinite,  and  varices  greatly  iti  different  sections.  A  little  within 
the  base  of  the  filament  the  mesenterial  mesoglcea  divides  into  three  very  narrow 
bsaikchcs,  cmAl  of  which  passes  into  a  lobe,  and  tbere  teimiBates  hi  a  dear  expansion, 
ptaetically  deroid  of  any  ceU-endosuies. 

Tbe  middle  portion  of  the  trefoil  is  low,  and  the  glandular  streak  at  its  apes 
(g.s.,  f\'^.  1^)  is  at  first  quite  rudimentary  in  the  decree  of  its  development,  merely  capping 
the  uiiildlu  ui  the  filament  as  a  more  densely  staijiing  tissue.  In  addition  to  the 
supporting  cells,  the  glandttlaar  streak  cmtains  a  few  granuhur  glaad-cdls  and  thick- 
widled  nmnato^ts. 

On  eacli  side  of  the  glandular  streak,  and  sharply  separatwi  from  it,  occurs  an  accumu. 
lation  of  undiflGaientiated  endodermal-like  cells,  rarely  regular  in  its  outline^  recalling  in 
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this  respect  the  irregular  endodermal  thickenings  on  the  tnesenteries  immediately  behind 
munenti.  Tbe  oeUs  am  mudi  vtcaolated,  and  hgn  «iid  tiiei«  Zoomntlidlv 
wmf  oocnf .  To  this  tinua       fig.  18),  irluflb  is  putly  developed  on  both  tiie  middle 

and  lateral  lobes  of  the  filament,  and  separates  the  g^dular  streak  from  the  ciliated 
bands,  I  liave  already  (1900,  p.  146)  given  the  name  of  intemiediate  streak.  It  is 
recognizable  in  moat  trilobed  Actinian  filaments,  and  McMurrich  (1899,  p.  259),  in 
deMStibmg;  the  filaments  of  ZoamUtm  $ociatiu,  has  also  independently  applied  tiie  desig- 
nation Mermediate  epithelium  to  what  appean  to  lie  the  oorrespondin^  tiwue  in  the 
Zoanthcan  filament.  In  the  present  species  it  often  appears  as  if  foldinc:  over  or  partly 
oovprin?  the  first  portion  of  tlie  ciliated  bunds,  and  is  morr  truly  endodtn-mal  iu  character 
than  in  most  Actinice.  In  some  longitudinal  sections  thruugb  the  iiluniuuts  it  presents 
a  distinctly  banded  appearance,  Avith  the  deeply  staining  tissue  of  the  ciliated  bands  at 
the  bottom  of  the  depressions,  as  is  so  wdl  displayed  in  MoUiucrich's  flguies  of  Z.  aodaltu 
(1890,  p.  2r.n). 

Tlic  ciliated  bands  are  stroni,'ly  df>vclo|jcd  and  nearly  oucirrlc  t  he  latcnil  iuesoiila>al 
lol)cs.  Tlu'v  iii-e  constituted  altogether  of  ciliated  supportiug  cells.  On  th(^  fiout  face  of 
the  kteral  mesoglocal  axes  they  are  continued  in  many  transverse  sections  as  a  very 
nanow  band  towards  tlie  middle  of  the  filammt,  dimimshing  all  the  way»  and  overlaid 
by  the  intermediate  epithelium,  as  represented  in  tit;.  IS.  In  other  sections  the  prolon- 
c^tinns  arc  not  rrcof^niTable.  Posteriorly  tlu>  eiliutcd  bands  pass  into  what  I  have 
termed  tlte  rcticiii'n-  streak,  which  here  closely  resembles  the  mesenterial  epithelium  and 
is  continuous  with  it. 

In  the  glanduW,  intermediate,  and  ciliated  areas  the  trilobed  mesenterial  filament 
thos  presents  three  wholly  distinct  varieties  of  cellular  tissue.  That  constituting  the 
glanduhir  streak  bears  the  closest  resemblance  to  the  stoinod;cal  ectoderm;  the  inter- 
mediate tissue  is  in  no  way  distinyuishahle  from  the  endodermal  epithelium;  while  that 
of  tlie  ciliated  bands,  cousistiug  wholly  uf  long  uairow  supporting  cells,  is  very  speciuIiiMKl 
and  diflbrent  from  any  other  of  the  polypal  tissnes. 

Frof.  McMonioh  in  his  study  of  the  mesenterial  filament  of  Z.  socintm  has  devoted 
special  attention  to  the  relation«.hip  of  the  ciliated  bands  and  the  intermediate  region. 
With  its  long,  well-developefl  lilanu'iits,  the  speeies  is  specially  fitted  for  such  an  investi- 
gation, Disciissing  the  endodermal  origin  or  otherwise  of  the  intermediate  epit^ielium, 
McMurnnh  affirms  that  it  is  oertauoly  oontinuous  with  the  stomodseal  ectoderm  above, 
and  not  with  the  endoderm,  and  &om  all  the  evidmee  before  him  is  inclined  to  regard  it 
as  being  ectodermal  like  the  rest  of  the  ciliated  band  epithelium.  So  far  as  histological 
evidence  can  be  depended  upon,  nn  endodermal  origin  would  be  assigned  it  in  the 
present  species ;  in  character  it  is  wliolly  distinct  from  the  ciliated  and  glandular  sti'eaks 
and  stomodnal  eotodenn. 

The  trilobed  oonditiofn  of  the  mesenterial  filaments  iaSumdeapgu  is  continued  only  Ibr 
a  short  distance  down  the  mesenteries,  when  it  becomes  replaced  by  tbe  simple  filament ; 
but  the  species  is  not  suitable  for  tracing  the  actual  passage  from  the  one  to  the  other. 
HcMorrich  (p.  2M)  states  "  that  in  Z.  ttociatm  there  is  neither  a  histological  continuity 
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nor  a  hiatdogical  identity  <rf  tiie  n^wr  part  of  tbe  inediaa  streak  ot  tlie  filament  with 

the  lower  or  glandular  streak  proper."  Embrjrological  considemtioiw  also  point  to  the 
oonclusion  that  a  different  origin  must  he  a.«:signed  the  apical  median  part  of  the 
mesenterial  filament  in  the  uppermost  region  as  compared  with  the  \rholc  filament 
below.  Prom  the  researches  of  McMurrich,  H.  V.  Wihion  (1888),  Appellof  (1»00),  and 
in  jnwlf  (1890),  these  is  good  leason  to  suppose  that  the  former  is  a  doiragrowth  of  the 
stomodieal  eotoderm,  aoeoiding  to  mj  intevinetation,  to  meet  the  upgrowing  Mododermsl 
fllament, 

In  Butiodeopsis  the  ciliated  bands  quickly  disappear  along  with  the  two  lateral  raeso- 
glcBal  lohes  which  supported  them,  and  the  simple  lilameat  remaining  is  altogether  different 
from  the  middle  lobe  of  the  more  complex  fllamoi^  although  it  CflnespondB  with  it 
in  position*  representing  as  it  does  the  termination  of  the  free  edge  of  the  mesentery. 
The  unmodified  enchHlennal  tissue,  which  constituted  the  intermediate  streak  of  the 
complex  filament,  and  covered  the  middle  lobe  lateraUy,  is  likewise  no  longer  represented 
in  tbe  simple  lobe  (Pi.  26.  fig.  16). 

The  cellubir  oonstitueuts  akag  the  front  and  sides  of  die  simple  filament,  however, 
most  dosdy  xeeall  those  of  the  glandular  streak  of  the  eompound  filament,  eonsisting 
mainly  of  ciliated  supporting  cells  and  coarsely  granular  ^land-cells,  with  the  addition  of 
a  few  thick-walled  nematocysts  The  posterior  part  of  the  filament  on  hoth  sides  is 
constituted  of  much  shorter  cells,  which  seem  to  be  all  ciliated  Huppurting  colls,  no 
nematocysts  nor  gland*odb  being  recognisable.  Histologically,  and  probably  physio- 
logically, the  hindor  r^ioa  of  the  simple  flbment  most  neaiAj  approaehee  the  eiliated 
bands,  though  no  morphological  identity  seems  possible. 

At  first  the  mesenterial  mesoglcea  as  it  enters  the  posterior  part  of  the  filament  remains 
swollen  as  in  the  trilobed  filament,  but  in  the  lower  part  of  the  filament  it  b<;comes 
flattened  and  rapidly  thins  out  at  caoh  side.  The  anterior  mnfiioe  of  tiw  mesogloea 
is  proTided  with  a  layer  of  extremely  ddioate  musoolair  fibrils. 

In  the  lower  region  of  the  polyp  the  filaments  and  free  edge  of  the  mesenteries  are 
greatly  folded  and  contorted,  but  they  by  no  means  crowd  the  gastro-ooelomic  cavity 
(Pi.  25.  tig.  4j. 

No  gonads  were  developed  within  any  of  the  pulyps  examined. 

In  its  essential  features,  B.  globnlifera  closely  resembles  B.  strumoaa  and  B.  anlilliefuiB, 
which  were  incompletely  described  in  the  paper  (1897)  "Tbe  Actiniarian  Family 
Aliaiidn.**  An  important  external  spedfio  distmotioa  is  that  ihe  columnar  evaginations 
in  the  first  m  smoolli  and  thiek>walled  thronghouti  while  in  the  two  older  species  tiiey 
are  thin«walled  in  places,  and  the  large  nmnabxqfsts  occur  in  restricted  thickened  bands 
or  tubercles.  In  sections;  this  difference  is  indicate  hy  the  practical  uniformity  in 
tbicknees  of  the  ectodermal  evaginations  of  globuUJera  (tig.  5),  and  their  alternating 
narrow  and  broad  outline  in  sfriNMosa  and  mdiBieMis,  according  as  aematoqnts  aie 
absent  or  present 
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Tins  thfee  agvee  in  siuib.  imporlaat  chaxaeteristics  as  the  of  «n  eetodermal 

colnnuaar  and  stomodnsftliiniscle-  and  guns^lion-layer,  tho  absence  of  gonidial  grooves,  the 

absnncf  of  ;i  hrtsikr  muscle  and  of  a  well-developed  pai-ieto-hasilar  and  endodermal 
sphincter  miVKjle,  and  the  presence  of  ciliated  l):iii(ls  on  t  he  ineseriterkl  li laments. 

In  accordance  with  these  later  results,  the  detinition  of  the  genus  Humtleojjtrui  may  be 
emended  aa  f ottoira : — 


Aetiiiiai'iu  with  cUialed  tlattcncd  hose,  feebly  adherent.  Column- wall  beset  proxuuuiiy 
wiHi  simple  or  oomplex,  sesBQe  or  pedunculated  eragioations,  bearing  large  thick-waUed 
nematcM^ta:  distal  part  of  column  smooth  Oittd  delicate.    Column  with  eetodermal 

and  endodermal  muscle-  and  ganglion-l.ivers  ;  sphincter  muscle  very  feeble  or  nbsent. 
Tentacles  elongated,  dccidnoTis,  separated  from  tfie  polypul  cavity  by  a  circular  perforated 
wsptum  provided  with  a  sphincter  muscle.  Disc  with  thickened  lips  and  circumoral 
sphincter  miisele.  Siomodamm  with  ectodermal  muscle  and  gauglion-layerst  without 
gonidial  grooTes. 

Mesenteries  normally  hexamerous,  two  pairs  of  dire<*tives,  more  than  six  complete 
pairs,  often  irregularly  developed.  Parieto-bHsilar  muscle  very  feeble.  Basilar  muscle 
absent.    Mesenterial  iilameuts  with  ciliated  bands.    Without  acontia  and  cinclides. 

from  the  foregoing  account  it  is  dear  that,  while  in  many  respects  J3.  glohulifera 
possesses  primitive  Actiuian  cliuracteristics,  yet  in  othei*s  it  is  hiirlily  difTt  rentiated.  If 
the  conclusions  of  Cnrlirren  i  I'.HH)}  eis  to  the  nature  of  the  ]iriinitiv<>  Actinia'  be  corn'ct, 
among  the  tormer  must  be  reckoned,  the  occurrence  of  an  ectodermal  columnar  and 
stomodaeal  muade-  and  nerve-layer,  thealwenoeof  gonidial  grooves  from  the  stomoderam, 
the  ahaenoe  of  a  haailar  mnaoK  Md  liie  weakness  of  the  internal  mttsculatnre  generally. 
Among  the  latter  will  be  included  the  division  of  the  column  into  two  distinct  regions, 
of  which  the  upper  is  naked.  :uid  the  lo«  er  bears  hr)Uow  evaginations  with  the  ectoderm 
broadened  and  charged  witli  thick-walled  nematocystsi  the  occurrence  of  a  tentaculo- 
ofelamic  septum  provided  with  a  sphincter  muscle;  the  circumoral  ectodermal  thickening 
(lips)  charged  with  thin-walled  nematoeysts;  the  circumoral  endodermal  sphincter 
muscle ;  and  the  regional  differentiation  of  growth  of  the  tentacles  and  mesenteries. 

The  flrst-nieiitioTied  characters  arc  those  upon  wbicli  Cirlernii  lias  founded  the  Tribe 
Prolan  these,  which  includes  the  lowest  Actiniee,as  contrasted  with  tiic  Tribe  Nynantheas, 
under  wiiioh  are  placed  aU  the  move  differentiated  Actinue.  Carlgrcn  regards  as  file 
m<«t  important  ^diaracteristic  of  the  Frotanthen  the  presence  of  the  ectodermal  longi- 
tudinal muscle- and  nerve-layer  in  the  column-wall,  and  gives  second  place  to  the  absence 
of  the  l/asiljr  "Wherever  the  fi rat-mentioned  structures  occur,  Carlgren  would 

separate  their  pusdcst^rs  from  the  forms  with  which  they  have  been  associated,  aud  place 
them  imder  the  FrotantfaeWj  whatever  the  other  ehamcterbtios  of  tiie  species  might  be. 

In  a  forthooming  report  cm  the  Porto  Bican  Actmians.  to  be  poblialMd  by  the 
11.8.  riBb^Canminionj  I  have  discussed  these  proposals  Bomewhat»  so  that  it  is 
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lumeoeMaiytoliaeaiteriBtotliesnl^eolin  defaul,  »oeptM«Hioer«i  ifi bearing wi  the 
preeent  spedea.  Suffioe  it  to  my  thal»  while  dispoaed  to  reeogoiie  the  primKrjr  duunoteir 

of  the  ectodermal  columnar  musculature  ia  Actinite,  writen  moh  as  McMurrich,  Haddon, 
and  van  Bcucden  are  not  prepared  to  accord  it  the  taxonomic  importance  which  Carlgrcn 
claims  for  it.  Jiather  they  would  regard  any  species  iu  \?hich  such  a  structure  ia 
retained  aa  tmaag  the  lowest  UMubers  of  ita  own  pattioular  group.  And  tbh  ia  tiie 
view  which  aeems  moat  likely  to  reaalt  in  a  nataral  groupios  of  the  Aotiniaria,  one  whieh 
will  recognize  both  the  pximitive  and  the  diflierentiated  oharacteristics  of  a  qteciea. 

TJndoubtfdly  characteristics  such  as  the  presence  of  the  ectodermal  columnar  muscu- 
lature, the  absence  of  a  l>asilar  muscle,  and  of  ciliated  bands  from,  the  mesenterial 
filaments,  are  in  themselves  of  vastly  greater  phylogeaetic  valoe  than  auoh  featune  oa 
ooltUBnar  modificatkaa,  the  ongiu  of  one  or  more  tentaokea  ficom  a  mesenterial  diamber, 
the  nature  of  the  sphincter  muscle,  the  number  and  charaoteiiatics  of  the  mesenteries,  Sus. 
But  thcsfi  latter  ;ire  the  differentiations  which  alone  are  available  for  classificutory 
purposes  witliin  the  Nynanthene,  and  to  wholly  separate  the  lowest  forms  possessing  tbem 
would  seem  to  take  away  the  possibility  of  a  phylogenetio  grouping.  The  possessors  of 
the  ectodermal  columnar  muaeulature  do  not  appear  to  represent  a  homogeoeoiu 
assenjblau'e. 

Jiunodeapsii<  h  a  good  example  of  a  i;enus  in  which,  while  eertain  jtrimifive  charac- 
teristics are  retained,  important  structural  moditications  have  taken  place  in  other 
respects.  To  arrange  it  with  others,  ou  acooant  of  the  former  alone,  would  be  to  neglect 
thoee  difierentiationa  upon  whieh  the  daaaifieation  of  the  Actinin  is  mainly  founded. 
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I.,  II.J  IIl.«sonlen  of  mesenteries,  =  ciliated  band.  eoJLw.  =  oolumn-walL  tf.=diiective 
uenntnifli.  Mm^^uc,  «c/.= ectoderm.  «iefjn.weatodennd  moade.  <iitf.Bendodeim. 
flMf.m.aendodemal  musde.    ev.sodlanBar  evagiofttion.    ^.j'.asglanduUv  streak.  1.*.^. 

intermediate  strcal.  me«.  =  m'^g1(Ba.  mr*/.  =■  mftscntcry.  m.^/.  =  tnM(»ntrn:il  filament. 
iwin.aEuematocjrst.  nr./. =aerve>layer.  or .<pA.=oral  sjihincter.  rc^.fR.  =  retractor  muscle. 
«f.at«toiiiodMnik.  f.«AMtentneok-ooBknnie  saptttua.  fMl-steutnole.  f.yft.»tBntncQlar 
■pfaineter.  IrsM.at.aatnnaivene  vmsde.  wog,»2ooKMitlieli«. 

Fif.  1,  *,h,e.  Ttnm  dilllimit  polyps,  aotnewlint  eolaiged :  a  woA k in  tiw  livinf  espended  eoodttton ; 

c,  a  preserved  polyp. 

%.  Vertical  section  through  a  portion  of  the  basal  disc,  including  a  tangential  section  of  a  mesentery. 

No  builBT  mnade  occnia  at  tbo  imwrtioD  of  the  nesenteiy  on  the  basal  wall,    x  400. 
8.  Yeitieai  wetion  through  the  upper  regioil  of  «  polyp,  includiag  a  part  of  one  nide  of  a  tentacle, 

the  upper  part  of  thp  cohimn-wall.  and  on?  side  of  the  tcntactilo-en'Kimic  partition  with  the 
tentacular  sphincter  at  its  free  extremity.    The  polypal  wall  in  ali  us  three  layers  is  here  more 
swollen  tluoi  usual,    x  400. 
4.  Mc(li:in  vortical  section  through  an  entire  polyp,  but  including  only  the  basal  part  of  two 
tentacles.   The  atomodcnm  is  alightly  protroding,  and  several  mesenteriea  are^cut  obliquely. 


EXPLANATION  01*  PLATES  96  &  88. 
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8.  Teitieal  seetioa  throng  n  columimr  cmgination.    x  400. 
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Vtff,   6.  Vertical  section  tliroiii^h  the  hasn]  jiart  of  a.  ttntnc-le  with  tlie  tflnt>eill»<0aloittic  ■eptttlP  »tU>cll»d, 
the  di«c,  and  upfcr  portion  of  the  stomodaeal  wall,    x  300. 

7.  l^rMMvene  teetioD  through  a  portion  of  the  atomodml  wall,    x  400. 

8.  Nemttonjrtts  :  a,  tliin-mlUd  form  from  t)ie  tentacular  ectoderm;     thick. vaUedftrntrom  the 

cohimnar  evaginations  ;  e,  from  the  stomodieam  ;      from  tlic  mesenterial  frlampnt?!,    )c  ISOO. 
U.  TiaiiKvcr&c  section  of  a  polyp  with  odIjt  three  pairs  of  complete  mesenteries,     x  70. 

10.  Tntwvene  aeotioD  of  »  poljrp  vith  three  pain  of  complete  meaenteriea,  one  moiety  of  aiwther 

pair,  and  at  one  region  nnnifiroin  incomplete  pairs.     X  70. 

11.  Transverse  section  of  a  poljp  with  four  pairs  of  complete  meaeaterieai  a  moiety  of  tvo  other 

pairs,  and  a  region  vith  many  incomplete  pairs.  A  eeolioB  of  •  tntade  lAieh  bee  intruded 
witiUn  the  polypal  carity  is  represented  at  the  upper  right-hand  corner,    x  70. 

12.  Tran<iv(>r<io  <;(:oti<>ii  of  a  ]K>]yp  in  whicli  for  the  mo^t  part  hnmtiMnl  legulah^  pnTaUa,  but  at 

one  region  growth  is  proceeding  irregularly,    x  70. 
18.  TMBarefae  aeotion  throagh  part  of  the  atomodaal  legion  of  a  polTPi  bdnding  the  tenlacniar 
sEone.  The  relations  of  tlie  tcntadea  to  the  mcesnterial  chamben  and  the  tentaenlo-ocBloinie 
septa  are  clearly  ahovn.    x  70. 

14.  Transverse  aection  of  the  same  polyp  at  a  slightly  lower  level.   Meaenterial  pun  bdonging  to 

tlie  first,  eeooDd,  and  third  orders  occur  regularly  throughout  the  greater  part  of  Hu  poljrp> 
but  the  scqncnn:  i-f  irregular  at  the  upper  rif,'lit-hiind  side,     x  70. 

15.  Transverse  section  of  a  large  polyp  in  which  three  orders  <^  mesenteries  are  regularly 

developed,  except  on  the  ri^  nfqiereide.   Moat  of  ihepaJn  of  the  aeeond  order  have  become 

inserted  on  the  stomodseum.    x  70. 
10.  Transvene  section  of  a  portion  of  the  column-wall  a  little  below  the  stomodieal  region,  with  a 

mesentery  attached,  bearing  a  simple  mesenterial  filament,    x  400. 
17.  Tnaurone  aectioD  ol  a  mesentcfy  and  the  portiMi  of  the  aohmm^wnU  to  which  it  is  attached. 
X  300. 

la.  Transverse  aection  through  a  trilobed  mesenterial  filament,    x  400. 
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X.  On  the  Morpholofjif  of  the  Brain  in  llic  Mnnnnalift,  with  Special  Ri'fercnce  lo  that 
of  the  Lemurs,  Jtacent  and  ExUnd.  Bif  G.  Elliot  Smith,  M.D,  {Sydney),  Fellow 
of  St.  Jokn'a  Colteget  Cambridge,  and  Prt^euor  AnaUmyt  EgjfptkM  Gooemment 
School  of  Mi'diciite,  Cairo,  (Conmwtieaied  hy  'Prof.  G.  B.  Howss,  D.5ir.,  LL.h , 
FJt.S.,  See,  Linn.  Soc.) 

(With  CO  Illustrations  iu  the  Text.) 
"BfA  Otk  Uanih,  190$. 

I  NT  [KIDICTION. 

This  invi'siiL'aiiou  was  undertaken  primarily  lo  consider  (lie  jiossibiiil;*-  or  liomologizins; 
the  sulci  of  the  cerebral  hemisphere  iu  ditfercut  Orders  of  Mammals.  Witii  this  object 
in  Tiew,  ilie  bnun  was  exammed  in  almost  everj  genus  in  the  whole  doss  of  Mammalm ; 
but  as  this  yielded  such  an  immense  and  unwieldy  mass  of  data,  it  became  no  rssar\ , 
both  for  the  sake  of  clearness  and  concisnncss  of  oxi)ositi<ui  as  well  tfi  rifliuil  of  the 
mlequate  discussion  of  tlic  significance  of  tlie  facts,  to  limit  tlic  scope  of  the  enquiry,  or, 
ratlier,  to  select  the  most  instructive  body  ul"  evidence  which  niijjht  typify  the 
eondusiotts  to  he  drawn  from  a  stndy  of  the  whole  mass  of  data. 

This  process  of  curtiulment  has  been  acoomplished  in  two  ways.  In  the  first  place, 
attention  has  been  almost  wholly  concentrated  on  the  rnnsiilcmiion  of  tlic  Imtnologies  of 
the  farrows  railed  "  calcarine  "  and  "  Sylvian.''  These  arc  (he  only  sulci  (in  luMition.of 
course,  to  the  hippocumpal  and  rhinul  fissures)  M'hich  are  al»solutely  constant  iu  all 
Frimates.  At  the  outset  of  this  inrestigation  it  became  ahnndaatly  evident,  firstly, 
that  if  the  calcarine  sulca«  is  a  distinctive  feature  oE  the  Primates  and  is  not  represented 
in  the  brain  of  other  Mammalia,  the  search  for  honiologues  of  the  other,  less  stable, 
furrow  on  the  mesial  snrfrice  of  tlie  heinispliere  must  a  fortiori  be  utterly  futile;  and, 
wcondly,  if  the  Sylvian  lissurc  of  ihe  Apes  and  Mau  is  i-epresented  in  other  mammals  by 
no  sulcus  other  than  that  inconstant  and  exceedingly  unstable  aeries  of  different* 
furrows,  whidi  in  various  Carnivores,  Ungulates,  Edentates,  Rodents,  and  ]Ubirsupials  is 
commonly  called  "Sylvian,"  the  possibility  of  horaologizing  any  sulcus  on  the  latenil 
aspect  of  the  hemisphere  nf  tlic  I'linvitt  s  with  a  furrow  on  tlu;  surffK  c  of  tlic  brain  of 
other  mammals  becomes  utterly  destroyed.  That  this  not  altogether  ol)vii)us  cnnciusitMi 
must  inevitably  be  drawn  from  the  premiss  jusc  stated  will  be  abundantly  shown  in  the 
foUowiag  pages.  We  shall,  therefore,  best  arrive  at  (ome  dcddon  regarding  the  main 
questioSfby  devoting  our  attention  chiefly  to  the  Sylvian  and  calcarine  furrows,  without, 
however,  ultoi^ctlier  neglecting  the  otlier  sulci.  Tn  the  second  place,  I  hive  derrnefrit 
desirable  to  further  limit  the  dimensions     iliis  ^vork,  by  restricting  the  detailed  account 
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of  the  sulci  (and  tlic  origan  in  which  they  occur)  to  one  circumscribed  cjroupof  mammals  ; 
and,  so  as  not  to  also  narrow  the  scope  of  this  discussion  by  so  doing,  I  have  freely 
introduced  comiiarative  data,  which  aerre  to  indicate  the  hehaviour  of  each  indiTidual 
BuIouB  in  the  whole  Ttfammnlian  dass. 

Tlie  brain  of  the  liHinnrs  has  been  selected  as  the  aptest  expression  of  these  requiro- 
mcnt"!.  I  c:in  best  explain  ihh  by  anticipating  some  of  the  conclusions  of  this  research. 
The  features  of  the  Prosimian  brain  become  really  intelligible  only  on  the  supposition 
that  the  Lemnrs  have  advanoed  a  considerable  disianoe  in  the  main  stream  of  the 
evolution  of  the  Primates  and  hare  then  letrograded ;  among  other  manifestations  of 
this  retrogressive  process  many  interesting  phases  of  the  disintegration  of  tlic  cerebral 
sulci  arc  exhibited,  so  that  it  !)(  comes  possible  to  recognize  tlic  con«!titii('nt  oleincnts  of 
many  compound  sulci  in  the  Frinmtes,  and  so  ike  moro  readily  to  compare  them  with  tlie 
furrows  found  in  other  mammals. 

My  choice  of  the  Lemurs  was  further  eoafirmed  hy  other  considerations  of  a  very 
different  nature.  The  opportunity  of  examining  a  mnch  more  rcpresentatiye  collection 
of  PrOKimian  brains  ilian  bad  previously  fallen  to  the  lot  of  any  one  obsen'er,  and  the 
unique  facilities  for  studying  the  brain-form  of  the  extinct  Jjemuroids,  for  which  I  am 
indebted  to  the  Idndness  of  Dr.  Forsyth  Major,  were  additional  reasons  for  ehaasiDg  the 
bcain  of  tlie  Lemurs  as  the  touchstone  on  which  to  test  the  hypotheses  suggested  by  a 
study  of  the  brain  of  other  mammals.  iMoreorer,  the  present  state  of  our  knowledge  .of 
the  mammalian  brain  is  so  unsntisractor}',  that  no  apology  would  be  necessary  for 
discussing  its  apparently  obvious  features  in  any  Order,  and  least  of  all  in  the 
eoigmatical  famUy  of  Lemurs;  for  in  no  group  of  mammals  is  accurate  kaowlodge 
of  the  brsin  more  urgently  wanted  than  in  the  latter.  The  roluminous  literature  of  the 
Prosimisii  hrain  is  particularly  barren  so  far  as  exact  and  atttheatic  statements  d  faet 
are  conceraed,  nnd  unduly  rich  in  the  grossest  inaccuracies. 

The  foregoing  statement  of  the  object  of  tliese  notes  will  explain  their  nature  and 
scope.  They  do  not  pretend  to  be  a  monograph  on  the  Prosimian  biaiu,  but  are  rather 
an  account  of  the  more  variable  featuies  of  the  mammalian  brmn,  as  these  are  exhibited 
in  the  Lemurs.  I  have  deemed  it  advisable,  if  for  no  other  purpose  than  to  give  some 
idea  of  the  "  scttiriL;"  of  the  iiatterii  of  the  cerebral  convolutions,  (o  i;ivo  a  brief  account 
of  the  outstanding  features  of  the  brain  as  a  whole.  The  morphology  of  the  nmmmaliaa 
cerebellum  is  incidentally  discussed  also. 

Tn  attempting  to  settle  sudi  an  essentially  morphological  problem  aa  tibe  search  aXtet 
a  fundamental  plan  underlying  the  ai)parently  heterogeneous  maze  of  OMehnd  suln 
foucci  in  tlic  different  Orders,  the  observer  is  alTorded  an  eveellent  opportunity  of 
appreciating  at  their  true  wortii  tlic  factors  which  diss^niise  the  common  plan.  The 
value  of  the  evidence  of  the  brain  as  an  indication  of  the  cioseneas  oi  tlie  Ijouds  of 
sAnity  between  the  Lemurs  and  other  mammals  hoioe  faUs  not  unnaturally  within 
the  scope  oi  this  stndy. 
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The  Litekatdrb*. 

Since  Tiodf^mann  t  first  described  the  brain  of  Lemur  mn»fjnz,  a  very  considerable 
number  of  memoirs  on  the  Prosimiaa  braiu  have  been  published.  Tiie  interest  of  the 
nimieiroiu  avfy  diacription^  vhidi  tndude  those  of  Leuret  (1839),  Schroeder  Tan  der 
KoUc  and  Vrolik  (1848^),  and  van  der  Hoeven  and  van  Camp«r  (18S9),  la  almost  purely 
biatorical.  But  the  same  psriod  yielded  an  excellent  memoir  by  Bormeister  on  the 
brain  of  Tarshia*,  wbieh  represents  to  tlie  present  driy  all  the  aeenmte  infnrmation 
we  possess  concerning  this  brain.  It  is  of  further  interest  as  the  lirst  really  valuable 
oontributiogi  to  out  knowledge  of  the  Frosimiaa  brain. 

The  moat  oriticaIly<caief  ul  deseciptiona  of  any  Lemura*  brains  am  contained  in  tbe 
two  memoiis  of  W.  H.  Flower  which  include  brief  accounts  of  the  brain  in  Lemur 
J'vlrm  Uiiffrlfrons]  and  Nycticehus  tanrt<tra<hix,  \\  \\\\  notes  on  that  of  a  Galaffo. 

In  1886  Richard  Owen  published  tlie  lirst  account  of  the  brain  of  Chir&mif«,  in  a 
mmunr  j|  which  laeka  tbe  clearness  and  dcfinitencss  of  Flower's  monogxaphs. 

In  1872  Fatal  Gervaia  gave  an  interesting  account  of  the  shape  of  the  brain  in  tbe 
various  genera  of  Lemurs  from  the  datji  supplied  by  thi-  st  udy  of  cranial  casts  ^ ;  but  as 
he  made  little  or  no  attempt**  to  chock  the  results  of  liis  e\'aminri1i(Mi  of  the  cranial 
moulds  by  comparison  with  tbe  actual  brains,  he  draws  many  inferences  concerning  the 
latter,  and  also  with  regard  to  the  afllnities  of  the  Lemurs  (see  the  title  of  his  memoir  !), 
which  are  not  jnatifled  by  a  study  of  tbe  brain  itself. 

In  1875  A.  Milne-Edwards  gave  an  aeeount  of  the  Inaiu  in  the  Indrisimnft,  which 
represents  all  the  published  datn  cnncnrninu:  the  nctual  brains  in  the  genera  Indrh, 
J^ropiihecu^,  and  Avahin.  [Many  recent  writers  (such  as  Flatnn  and  Tacnhsohn,  whose 
acquaintance  with  the  bibliography  uf  their  subject  is  as  slight  as  their  know  ledge  of 
the  actual  mammalian  brain)  attribute  the  knowledge  of  the  brain  in  Indrig  to 
Chudzioski.  who  borrowed  from  Milne-Edwards's  monograph,  and  to  Zttckerkaadlj  who 
makes  the  merest  reference  to  the  bratn  of  Fropilheeua  diadema  Xt'} 

*  flwreral  of  the  title*,  men  Mpeciali^r  of  tli«  Mtlitr  msmoira,  m  not  giren  in  this  liak  When  ncentljr  in 
Kngland  I  read  the  whoio  litcraturo  of  the  J'rosimian  brain,  excoptiag  only  Ihu  luumoir  of  Bittchuff,  which  I 
unintentiinuiUjr  orerlooked.  But  I  ne^ected  to  make  mj  aotw  «n  «uch  meraoin  u  couiainad  no  infoniMtiotk  of 
unjr  Taltw,  imd  even  ngjaeted  the  UHm  of  nnwb  To  an  oaile  fiem  the  Inda  of  lihnriee,  the  gifia  of  lepriata 
Mich  as  I  have  to  aekiMMrlM^  fxom  Sr.  Foiajth  Ifnjor,  Vr.  Baddaid,  and  Pralhiaor  Bnrekhaidt  aie  eipeeiailjr 
weloome. 

t  *Ieoa«  Cerahri  Mmwnrai  et  qnorundan  Ifanmslinm  rarioroa,*  HoidvllMr:^,  1821. 

i  '  Boilriigo  zur  naheren  Ki-nntniM  der  Uattung  TtiittM,'  Horlin,  \><4(i. 

$    On  thu  Posterior  T^be:«  of  the  Ccrebrwa  of  the  Qaadranwna,"  PhU.  Trana.  1802 ;  and  "  On  the  Bnia  of  the 
Javan  Leris  {Stfnnim  j'lvaNU-u*,  IDig.)."  Tnaa.  Zool.  8oe.  1866. 
I;  "  On  the  Ajemvc,"  Traiw.  ZooL  See.,  toL  t.  180(5,  pp.  «H  « 

%  **  M4mmnB  tm  k-a  formva  ct-rebralea  proproe  i  I'onlie  dea  L6mwt»^"  Jonmal  de  Zoologie,  teoa  i. 

**  He  tcfars  to  an  earlit^r  account  of  a  LemurV  biain  in  hb  Hiat.  d.  If  amninres,  which  I  have  had  no  op^iurtunity 

of  eotuulting. 

ft  In  Grandidier'a  'Uiatoiie  Phyvqae^  Natuxolle  ct  Politique  do  ifadagaaoar,'  (2)  tome  vi.  texte  (Patia, 

^  K.  ZMkeifcMidl,  ■  rehcr  das  Baidkecntna,'  Stnltgnrt,  1887,  Taf.  3.  <(.  98  (pp.  89, 45^  ft  70). 
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More  recent  numbers  of  the  '  nistoln  *  ooataln  illiuAtfttioiM  of  the  biaiii  in  the  genera 

Xemiir.  TTapdlrinur.  and  L''pidolemur. 

The  rcfomicps  to  this  will  bo  found  liclow  in  tlip  accounts  of  thesp  g^enera. 

1  have  not  seen  Wernicke's  short  account  *  of  the  brain  of  Lemur  Juliana  [tnongoz],  and 
know  of  it  merely  from  the  paming  refwenoes  in  three  of  the  more  recent  memoirs 
quoted  below. 

Ill  ISnO  J.  T.  Ou<lt'innns  trarn  n«.  the  licst  accotmt  wo  po<;srsji  of  tlii>  bniiti  of  tin" 
Aye-aye  f  ;  and  in  the  <ame  year  W.  Turner  examint'd  X  iu  the  light  of  comparative  data 
i'lower'sj  above-quoted  accounts  of  the  Lemur  s  brain. 

P.  K  Seddftrd  published  an  aoeouat  of  the  brnin  of  Mapalemur  griwu*  in  1801, 
of  thoae  of  no.  extensive  series  of  tbrous  species  of  XiemuFt  Gak^^  Ckirogalet  LoriSf 
Nycticehm,  and  PerodMinii<  in  1895,  nod  tboae  of  Mapttlemur  9imu$  and  another 
Hapalcmvr  ffrheu«  this  year  (1901)  §. 

In  1895  the  tij-st  of  Thdophile  Chudzinskl's  extraordinary  memoirs  ||  made  its  appear- 
ance. It  is  a  most  peculiar  document.  The  -writer  discnsses  the  brains  of  Lemur, 
Indritt  and  what  he  calk  Lari*  gredU*.  The  data  for  the  first  two  ere  apparently 
lK>rrowed  from  Flower's  and  Milne-Edwards's  memoirs «nd  the  third — the  only  one 
which  the  author  himxelf  describes — certainly  belotijrs  not  to  /avis  gracilis,  but  to 
yyclicebua  tardigradm.  This  error  is  the  more  singular  beauise  the  author  prefaces  liis 
description  with  the  remark  that  "it  is  easy,  with  a  little  practice,  to  recognise  without 
any  diffiimlty  the  Order*  EMnily,  Genus,  and  often  eren  tlie  Spede^  to  wluoh  a  particnlar 
brain  belongs  "  (p.  -iGo).  Ills  second  memoir,  which  deals  with  the  brain  of  Okirom^f, 
is  so  vaguely  written  and  so  poorly  illustrated  as  to  bp  almost  valuelfss. 

In  the  same  year  (lb06J  Theodor  Zietien  gave  an  accouut  of  the  cerebral  hemispheres 
of  a  large  number  of  Lemurs,  the  nucleus  of  which  consists  of  the  coUeetiou  in  the 
Royal  College  of  Surgeons  **. 

In  1889  Flatau  and  Jacobsohn  gave  a  detailed  account  ft  of  ^''o  whole  brain  of  a  Lemur 
Moeaeo  [or  " macaot'  as  they  spell  it  tbroughoat  their  book],  and  of  a  second  brain 

•  Archir  fiir  Psyohintrie,  Bd.  ri.  T»f.  4.  fig.  10. 

t  "  Leilni)^  zur  KcniitaM  4m  Chtnmgt  mmtfj^JMruntiv,  Cnv./  Nitnurk.  Verb,  der  KmiiakL  jUiadtaiie, 
Amaterdkin,  D«el  xxvii. 

t  "The  CSonrolntions  of  tlie  Brain,"  Jounml  of  Aiiatuiuy  and  Plij>iolo^y,  vol.  xxv. 

"  AddiUoiuil  Nolo*  upon  JfajMtUmur  i/rireii*,"  I'roc.  Z-ul.  S  n .  I'-lil.  ji.  45l>.  "On  the  Urain  in  tlio  Lenuin,*' 
Troc.  Zool.  8oo.  181).5,  pp.  1-12  el  *rq.  "  Nulc»  on  the  Iirottd-uo*vd  l^aiut,  J/djmUmur  tumu,"  Proo  Zool.  Hoc.  li*e|, 
p.  127.    Compare  alw>  "  On  ccrtiiin  Pointa  in  tUii  Aiiutomy  of  Callilhrh-  lurniiata,"  Xoritates  ZtxJogic*,  vol.  v:ii. 


'  ">^«r  lc»  plia  cerebraux  dw  T.i-muri(!ns  en  gi'n»-rnl  et  <hi  Iah-w  grulo  en  jiarticulier,"  Bull,  de  la  So*.  d'.AntlirojKtl. 
(!e  i'^irt!.,  4'  Gerie,  tome  vi.  pp.  434^t>t.    ".Sur  le^t  plL>  cerebraux  d'un  Ayc-ayc  {Chciromyt,  M^tijni/uiiu, 

Siti^arat),"  OH.  Uma  vIL  1886,  pp,  IS  «t  wy. 

T  I  make  this  ritiitrtnent  from  mctnory,  as  1  am  now-  urintiU'  (o  tohsult  tlic  original. 

**  "  Ueber  die  (irowhirafurcbung  der  Ualbaffen  und  dio  Duutuug  eiuigur  I'ltrcben  dea  meiuoUiclieii  Ottliirns,  ' 


Argfa.  t  Ilqnfaiatri*,  Bd.  xniiL  1806.  pp.  808  <l  «ef . 

Birlia,  lew. 


(tet  1901. 
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vhich  thry  call  "  Sfeiin/js  rjracll/t<."  Tlirre  cn,n,  howover,  1)8  little  doubt  that  the 
umliitious  autliors  of  this  cxtraordiuaril}  inaccunitf.'  book  liavo  followed  ia  the  footsteps 
of  Chudziuski,  and  have  mistaken  isienopg  [Nyclicebus]  for  Loj'u. 

In  tlie  instruetiTO  namoir  om  tbe  insula  in  the  CwmiFon  vhieli  M.  Holl  *  published 
in  1890,  there  is  sn  inteiestiDg  figure  representing  the  Uiteral  aspect  of  the  right  cerebral 
hemisphere  of  a  Lemur  of  unknown  species. 

In  1900  E.  Zuckcrknndl  t  gave  a  brief  account  of  the  structuro  uhich  he  calls  by  the 
mifileading  title  "  Balkeavvindung  "  in  four  species  of  the  genus  Lemur  and  in  Chiromi/» ; 
and  in  tbe  sane  year  the  most  cxtraerdinary  oontribatbn  to  the  litmture  idating  to 
the  Proeimian  bnun  iras  published  X- 

In  addition  to  Turner,  to  whose  memoir  reference  has  already  been  made,  several  other 
-writers  Imvo  discussed  the  anatomy  of  the  Lemur's  biaiu,  without  apparently  adding  any 
new  data  to  the  common  stock. 

The  vzitiagt  of  A.  J.  Parker  ^  and  Gegenbaia  |  bdcmg  to  this  category. 

Dr.  Forsyth  Major  has  deseribed  the  form  of  the  hrsin  m  two  snb-foisil  Lemuroids  % ; 
and  Rudolph  Burckhardt  has  published  some  most  extraordinary  criticisms  of  XVnsyth 
^fajor's  memoir,  in  the  course  of  which  he  commits  the  blunders  which  he  eiToneously 
accuses  the  latter  of  perpetrating. 

Max  Weber»  and  in  a  leaser  degree  Eugene  Dnbois  and  Theodw  iOdien,  have 
investigated  the  wdgbt  of  the  hrun  in  the  various  Prosimian  genera.  Their  results 
are  discussed  in  Hie  body  of  this  Ucmoir. 

Tbe  nucleus  of  the  material  upon  \>  hich  thin  account  is  based  consists  of  four  brains  of 
Lemttrfvhm  [labelled  mongoz,  albifroM^  and  two  of  them  nigrifron»\  and  one  eadi  «l 
Lemur  mtritw,  Zeimr  eotta,  2ijfetieebu9  tardigradtu,  LoHt  graeiliB,  JPerodielieM  poUo, 

OtUaffO  Ganielti,  crassicaudata,  and  Microcehua  Smithi,  in  the  Collection  of  the 

Eoyal  College  of  Surgeons  in  I.ontlon.  These  arc  the  same  brains  upon  which  Zielien's 
memoir  was  based  i  but  as  I  found  it  necessary  to  remove  the  pia  and  arachnoid 
membranes  before  I  oonld  properly  see  tbe  snrfaoe  of  any  of  these  speohnens,  Ae  r^er 
will  appreciate  one  of  the  reasons  for  any  discrepanoies  which  may  be  found  in  the  two 
accounts  of  tbe  same  sperinieas. 

Since  Zielien's  visit  to  tlie  College  of  Surgeons  two  brains  of  Chiromys  have  been 
placed  in  the  Galleries.  One  of  these  was  found  in  tbe  College  Stores  and  tiie  other  was 
purchased  from  the  Zoological  Society,  Mr.  Beddard  kindly  consenting  to  part  with  his 

•  "  Ueber  die  Thm  I  dcs  CurnivorengebirnB,"  Arch.  f.  Anat.  a.  Phji.,  Anat.  Abth.,  Taf.  12.  fig.  16. 

t  "  Ikilnige  zur  Aimtuuiic  dcs  Keidu.'uiitrums,"  Sitzungsbarichten  d.  kaiserl.  .^kad.  der  Wiaa«n9cb.  in  W'irn,  Mntb.- 
•attmr.  CU  ad.  eii.  AbtlL  iii.,  'bIjt  1900,  2. 

t  Hrnrr  V.  rhnpntan,  "  Otm  rrsitions  i!;Km  the  AnatOOJ  of  0]^UU*t  ifudtem  tad  GftwVMft  «MMtl^uaM/7(iui«  " 
J'roc  Acttd.  Nar.  ^Sci.  I'hiiadclpbia,  Maj  lim>,  p.  420. 

}  "  MorpMcff  vt  Oe  Cmlbal  OaoTOlntima,  witli  flpMuI  BcftraoM  to  tbe  Older  ef  PriBMte*,"  Jeua.  And.  K«t. 
Bci.  Pbiladi-lphia,  2iid  aerio^.  v<,l.  x.  (IHOOj. 

II  *  V«rg]«icb.  Anat.  dcr  WirboIUiutre,'  i.  fid.,  Leipzig,  lH'Ji,  pp.  700  &  707. 

5  *<0a  the  BniM  ef  two  Snb-FoMfl  Malicuyr  Inmnlda,"  Fhie.  Roj-.  Son  toL  dfi  {IW%  p^ 
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specimoTi,  so  that  one  anatomist  miplit  hnvc  (he  chance  of  desoril)iii>;  and  comparing  the 
two  brains.  Dr.  Charles  Hose  has  fi-om  time  to  time  sent  to  Mr.  W.  L.  11.  Duckworth 
n  Cambridge  a  Talaable  series  of  excellently  preserved  brains  from  Borneo,  whieh  I 
hare  had  an  opportunity  of  examining.  Mr.  Duckwortii  -very  generomly  phoed  at  my 
dispotal  two  lliains  of  Tarsius,  one  of  which  had  been  fixed  and  preserved  in  »(Yw  by 
mpjins  of  formalin  injections,  and  the  (nlier  liad  been  extnictc<l  with  all  that  care  and 
fikill  for  vvluch  Mr.  Hose  is  so  well  known  among  zoologists.  This  hrain  was  preserved 
for  histological  purposes  in  Miiller's  fluid.  Mr.  Duckworth  also  permitted  me  to  examine 
many  othw  specimens,  indnding  an  excellent  beain  of  Oatago  GwtmUL  Captain  Stanley 
Plower  has  kindly  placed  at  ray  disposal  the  fresh  bodies  of  five  Lomnis  and  &  Xycticehu* 
which  died  in  thp  Ghizoh  Zooloyioal  (inrdens  durliiii  tlie  lust  few  Tnontlis,  and  I  have 
thus  been  able  to  exaininc  Hk'  brain  of  these  animals  in  a  p  "rfoctly  fresli  t-ondition.  He 
has  also  given  mc  skulls  of  Jjemur  macaco  and  I^ycticebtm  lardiyradut.  Jb'rom  these  I 
bare  been  able  to  make  cranial  easts. 

Dr.  Forsy  th  !Major,  whose  generous  help  has  been  afforded  me  in  many  ways  during 
the  course  of  tliis  invest ii::atiou,  jrave  me  the  brain  of  Mh^rocehus  Smilhi  and  lent  me 
the  skulls  of  various  Lemurs.  On  his  suggestion,  the  authorities  in  the  Geological  and 
Zoological  Departments  of  the  British  Mtiseum  kindly  permitted  me  to  examine  their 
large  coUeetiona  of  crania  of  recent  and  extinct  Lemurs.  I  have  also  examined  all  the 
crania  of  Prosimisd  in  the  oolleetion  at  the  Boyal  Goll^  of  Sn^jeons. 

1  hare  thus  been  able  to  study  the  shape  of  the  hrain  and  the  arrangement  of  the 
cerebral  furrows  not  only  in  every  ?(^nns  and  most  species  of  recent  Lemurs,  but  also 
in  the  extinct  J^mur  Jullyi,  GloOilemur,  and  buth  an  adult  and  a  young  Megalad<ipis. 
As  Dr.  Vorsyth  Maj(Hr<  was  engaged  in  investigating  these  Taluable  extinct  forms,  my 
indebtedness  to  him  is  all  the  greater  for  allowing  me  to  eiumine  them. 

It  is  commonly  6U])posed  that  a  mould  of  the  cranial  cavity  can  give  little  exact 
information  l)eyond  indicating  the  shape  of  the  brain.  In  most  Apes  this  is  to  a  very 
great  extent  true.  But  ia  most  mammals  iu  which  the  pattern  formed  by  the  sulci  is 
not  Tory  complex  (and  also  eren  in  some,  especially  Cbvnivores,  in  which  a  yeiy  rich 
supply  of  sulci  exists)  a  series  of  prominent  ridges  develop  on  the  inner  fooe  ol  the 
cranial  wall  so  aA  to  accnratflly  map  out  the  plan  of  the  sulci.  These  ridgesare  especially 
well  developed  in  all  Tyoinurs,  excepting  only  the  extinct  form  Glolniemw^  in  which  the 
pattern  becomes  blurred  as  in  most  Apes. 

It  18,  however,  absolutely  necessary,  if  one  b  to  accurately  interpret  the  plan  of  the 
sulci  from  the  armament  of  these  bony  ridges,  to  carefully  study  the  actual  braina  of 
several  genera  and  the  crania  in  whtcli  they  were  lodged,  to  appreciate  several  sources  of 
fallaoy,  wliicli  hava  been  so  unfortunately  domonstratcd  in  Gervais's  unconfr<»tled  study  of 
casts  (op.  eii.  nupra).  If  this  precaution  be  taken,  one  is  able  to  map  out  the  plan  of 
the  sulci  OD  the  outer  siu-face  of  the  hemisphere  iu  a  plaster  mould  with  the  certain 
couTiotion  that  he  is  accurately  interpreting  the  conflgumtion  of  the  braan  itself. 

From  the  specimens  {Lemur,  Jfjfetit^nu,  Mieroeebv^,  and  Tarsius)  which  I  hare  heed 
able  to  devote  to  histological  purpose??,  T  liave  been  ablo  to  determine  many  interesting 
features  iu  the  arrangement  of  the  libre-tracts,  especially  the  optic  and  olfactory  paths 
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in  tlio  cerebral  honiisplu^ros  and  the  anatomy  of  the  pyramidal  tracts.  But  as  these 
data  hns  e  no  direct  bearing:  upon  the  subjects  with  which  this  memoir  is  chiefly  concerned, 
atid  would  demand  a  mucli  larger  number  of  illustrations  to  make  their  arraDgemeut 
mteUigible  than  I  dare  ask  for  at  present,  I  shftll  defer  thetr  publication  imtil  aome 
other  oocanoa. 

An  investigation  such  as  this,  which  aims  at  explaining  the  salient  features  of  the 
cerebrum  in  such  a  huge  assemblage  of  animals  as  the  Class  Mammalia  includes,  must 
entail  many  obligations. 

The  unriTalled  ooIlectioD  of  mammalf aa  Imiiiu  In  the  Galleriai  and  Stnres  of  the  Boyal 
College  of  Surgeons  vere  fredy  placed  at  my  disposal  Ij  Frofessoe  Charles  Stewart.  To 
Dr.  Henry  "VToodward,  Dr.  Charles  "W.  Andrews,  and  Mr.  Oldfield  Thomas,  I  am  indebted 
for  the  opportunity  of  examining  the  large  collections  of  mamnmlian  crania  in  the 
British  Museum.  Mr.  W.  L.  H.  Duckworth,  in  Cambridge,  also  freely  permitted  me  to 
mtkB  use  of  die  egmttdeEsldB  eidleetion  of  mammalian  brains  in  his  possession. 

Por  valuable  gifts  of  material  for  eomparatiTe  pnrpoees,  I  am  under  tbe  greatest 
obligations  to  Professor  Howes,  the  late  Mr.  Martin  "Woodward,  Professors  "Wilson  and 
Baldwin  Spencer  and  Mr.  .Tames  P.  Hill  (Australia),  Dr.  Kobert  Brown  (Sontli  Africa), 
Dr.  Charles  Hose  (Borneo),  and  especially  Captain  Stanley  Flower  (Egypt J,  among  many 
othen.  Without  the  lidi  (and  I  belioTe  unprecedented)  ooUeetion  of  lepresentattTe 
mammalian  brains  which  I  have  thus  been  able  to  study*  this  communication  would 
hare  lost  its  only  claim  to  consideration,  i.  e.  that  it  truly  sets  ftwth  the  tendencies  of 
brain-evolution  in  the  whole  Mammalia,  and  not  only  in  one  small  circmnHorihe*!  sroup. 

For  the  facilities  which  have  been  so  generously  attbrded  me  in  the  accomplishment 
of  this  woek  I  must  npress  my  great  sense  <tf  indebtedness  to  all  the  gentlemen  who 
hare  assisted  me. 

The  Cebbbbal  HxHisraEBB  nr  tkb  Genus  Lbxita. 

It  is  not  neoessary  to  describe  the  general  form  of  the  brain  in  the  Tarioua  genera  of 

Lemuroidea,  because  the  bulk  of  the  literature  quoted  aboTO  deals  with  this  subject,  and 

certain  of  them,  such  as  that  of  Gervais,  arc  concerned  ox'cliisively  Avith  the  shape  of 
the  brain.  Moreover,  all  tlic  important,  features  of  the  Inain-form  will  be  discussed 
inddentaily  in  these  notes  along  with  those  peculiarities  which  are  causally  related  to 
the  modifications  in  shape. 

When  the  dorsal  surfaoe  of  the  brain  of  a  Lemur  is  exposed  by  removing  the  roof  of 
the  cranium,  little  else  than  the  cerebral  hemispheres  can  be  seen.  In  front  of  the 
pointed  anterior  pole  of  each  hemisphere,  the  exjwsed  area  of  the  olfactorv  bulb  projects 
very  slightly  more  than  one  millimetre :  and  behind  the  broader,  somewhat  spatulate 
caudal  extremities  of  the  hemispheres  in  most  cases  only  a  very  narrow  band  of  the 
cerebellum  is  exposed  as  a  series  of  seven  rounded  knobs  Mnging  the  margins  of  the 
hemisphen^  (fig.  1).  So  that  in  order  to  study  the  relationships  of  the  constituent 
parts  of  the  brain,  it  is  necessary  to  turn  to  the  examination  of  the  ventral  surface 
(fig.  Jk).   In  front  there  is  the  broad  flattened  oltactory  bulb,  about  11  mm.  long  and 
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I'ig.  I.— Lemur  maatco.   Tbo  doFMl  Mpect  of  the  brain.   XaL  size. 
Fig.  S.—Limur  fJmu.  The  imml  ufwel  «t  tlM  bnln.  Nat.  riMi 

Fig.  3. — Lemur  varius.    The  dursal  aspcrt  of  the  brain.    Nat.  the. 

Koib^Hw  difliiniiCM  in  the  ■hApe  end  the  eilent  of  cacebnl  overlap  of  the  cenbeUnm  in  figa.  1,  2,  ani  j  are 
probably  merely  buGmdnel  ymatim  mA  tam  no  ipeoiile  Tilne. 

Per  the  eigniJiaeoca  of  the  fcfMneooe-Ietten  •<«  below ;  tte  meeuing  «|  tin  Icttem  d,  4^  end  /  it  ezplaiiicd  in  the 
test  •. 


Kuleue  ansutiu— wr. 

„  utlcarinus — te, 

„  ctiiitrali^ — let, 

„  coroaalis — ecoi 

„  crucLatua — tcr. 

„  diagonalia — $J, 

„  eetoqriTiae  enterior  §ta, 
if^stt»iior— 

„  gonuaiis— 

M  intemlavis— «t. 

„  lutcralis — $J. 

„  orbiulia — sa. 

M  penealeeiiiinu— 

„  poBtlntifralis — tjitm 

„  posttfiniM — «p. 


I-LBITI 


III  ne  DiAouse. 
Sulciie  pMndoeylria 

„  rcelns— w. 
„     retrocakariniu— «r)f. 
„  nipmylniu — m. 
Ii»sura  liip|>ocniupi— //i. 
f,     riiiuulis — fi: 
„  prime— />. 
„      iccunda — f». 
liulbus  olfactorius — Ifo. 
Chleef  evie— cel. 

Cerebellum — c. 
Claustrum — 

ConmiaMm  eatenor— c«. 

Corpiu  cikllo8uiu — rr. 
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Ltnivr  /%dvus. — Xb«  \-entral  aspect  of  tiw  bnin.    X  2> 


Corpus  «friatum — <«. 
Corpon  quadrifcmiM— (f . 
Astorlor  pair  of  coipm  < 
Posterior  -etpt 
Uorpas  geoiciilatuni  ant.  (Isloralo) — <ya. 

„  y,       poat.  (■•diafe)^^xpt 

Fascia  dcntAta-^tfi 
flooeuloa— ;/f» 
Fornix— 
HipimcampuB 
Insula — utt, 
Ubmtoeen^—lf. 

^     anterior — frt. 
medioi — bu. 

„  pjiiformii— 


Olive — 0. 
Fanfloondni— 

Pon» — j>, 

PaduBotilas  olfitctoriuii— ^p. 
AiiltiiriAiii— |W. 
tyetmid  (bulbar) — p;/. 

„  (oerebeUsr)— ^i-> 
¥raotai  olfutoriw— <g& 

Trapounin — tr. 
Vubewdam  hippocampi — ift. 

olfactorium — (•. 
w  •eiuticaiB'-^a. 
Oral*— wr. 
TillMala8rhriUv& 


The  n;inic  "  ri  trncilcrtrinr  "  hn-i  lii't-n  silbstitlltad fct  *' 
employed  in  anotbvr  aemo  by  other  vritcrs. 

3£C0>'O  SBEUS.— IOaii06T»  YOI..  Till. 


the  kttv  hsnng  been  ■Ina^r 
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about  Lftlf  as  broad,  lying  in  contact  with  the  xmder  nufaoe  of  the  cerebral  hemUphere 
except  in  the  antorior  1'5  mm.  of  its  extent  *. 

Its  poftt^^riur  end  is  joined  to  a  dattened  peduncle  which  is  as  brood  as  the  bulb  itself. 
It  b  vvry  shorty  for  it  pOMOAt  a  «ottne  ti  only  3  or  4  mm.  befoM  it  beeomei  attached  to 
the  base  of  the  cefehial  hemiapihera.  In  thia  lespect  it  diffeia  most  deddedlj  from  the 
very  long  and  attenuated  olfactory  peduncle  of  the  Apes ;  but,  on  tho  other  hand,  a  short 
thick  peduncle  like  that  of  the  TiOmnr  is  found  in  the  vast  majority  of  mammals,  and 
must  be  regarded  as  the  common  mammalian  type. 

The  lateral  half  of  Ifte  pedandft  k  ooveied  by  a  deme  thick  handle  of  fihiee  which 
ecmstitutes  the  tsactos  ol&etoritn  [kteialis].  Ilifs  white  covegring  also  extends  over  the 
lateral  hinder  of  the  pednnde.  The  internal  half  of  the  rentral  surface  and  the  mesi^i  l 
border  present  a  preys^li  appearanee,  because  the  medullary  fibres  of  the  so-called  mesial 
tract  are  much  less  numerous  and  more  scattered  than  those  of  the  lateral  tract.  In  the 
eloagated  j[)eduQcle  of  all  Moaheys  the  idnde  peduncle  appears  to  consist  of  nervo*tibres, 
so  that  its  real  constitution  is  not  eo  obvious  as  ft  is  io  the  Lemmw. 

Just  behind  the  insertion  of  tlie  olfactory  peduncle  into  the  base  of  the  hemisphere 
there  is  a  transversely -i>l:ieed,  oval,  puckered  area  of  grey  substance,  1  mm.  broad 
and  about  2  5  mm.  in  the  sagittal  direction.  This  is  tbc  tuberculuai  olfiicioriura — 
a  peculiar  cortical  formation  coaling  the  ventral  surface  of  the  head  of  tUe  corpus 
sttiatttm.  The  features  of  this  body  are  exceedingly  constant  throughoat  the  Mammalia^ 
but  become  somewhat  obscured  in  the  adult  brain  of  Ifan  and  the  Anthropmd  Apes. 
The  mesial  surface  of  the  olfactory  peduiiele  extends  nn  to  the  C0n%sponding  surface  Of 
the  hemisphere  just  in  front  of  the  tubereulum  olfaetorium. 

The  lateral  wall  of  the  olfactory  peduncle  is  prolonged  backward  into  continuity  with 
the  pyriform  lobe.  The  latter  begins  in  front  as  a  narrow  horiaontallv  placed  grey  band 
8  mm.  vide,  the  internal  part  of  which  is  covered  1)y  the  (external)  oUlMtlory  tract. 
Opposite  the  outer  extremity  of  the  tiibereulumi  olfaetorium  it  b(!c:)nies  bent  at  right 
fingles  upon  itself  (tig.  6)  and  at  the  same  time  broadens  to  almost  four  times  the  width, 
so  tiiat  its  posterior  part  forms  a  very  prominent  rounded  buss  projecting  t  mm.  below 
the  level  of  the  ventral  surfiuje  ot  the  anterior  part.  The  transverse  depression  formed 
by  this  sudden  bend  is  the  vallecula  Bylvii— a  furroir  which  is  quite  distmet  ficom  the 
fossa  and  fissura  Sylvii. 

The  vallecula  Sylvii  is  much  deeper  and  more  pronounced  in  the  T>niitir  than  in  most 
mamiDalian  brains  of  other  orders.  In  some  of  the  smaller  Xew-Worid  Apes,  suck  as 
fhe  Hapalide,  the  vallecula  presents  features  exactly  analogous  to  that  just  described, 
the  posterior  part  of  the  pyriform  lobe  bemg  bent  at  an  angle  of  90"  on  the  anterior 
part ;  but  in  most  Apes  the  angle  of  bending  becomes  mtu-h  more  jicute,  the  posterior 
part  bulges  forward  owr  the  anterior  part  of  the  pyriform  lobe  ;  and  the  valleoula  Sylvii 
becomes  a  very  deep  cleft,  which  is  commonly  regarded  as  part  of  the  stem  of  the  true 
Sylvian  fiaaure. 

*  T]it  >>'  IV.-  >iMir>'i:i.  iit.s  nfrr  '.n  a  frosh  :-|n  i:i:ti>'ii  '-f  t.tmw ftivHt,  Md  nUJ  be  Wfuded  U  t  &Ir  mnfjt  Of  «II 
tltc  ejiccimeuis  of  ibe  geuiu  Lanur  which  I  buvv  vxuminvd. 
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At  the  antero-mcsial  aiipeot  cf  tbe  natifona  eminence  (as  the  posterior  part  of  the 
p\  rirorm  lolu;  is  often  Ciilled)  there  is  nn  elliptical  area  bounded  latonilly  by  a  shallow- 
groove.  Ectziiis  hus  oaJlofl  thw  the  "gjTus  Innaris  "  aud  has  shown  how  remarkably 
constant  it  is  ia  the  Mamiiiulia  I  am  not  aware  that  anyone  has  ever  considered  the 
significftDoe  of  this  little  body  (wbich  I  hare  studied  not  only  in  nxnt  MamntAla,  but 
ftlso  in  the  Keptilia) ;  its  nature  is  at  ODoe  rerealed  in  the  Xiemnr's  brain  bj  a  section  at 
right  angles  to  its  long  axis.  It  is  clearly  nothing  else  than  the  surface  of  the  nocleuB 
timygdalte  and  is  not  therefore  strictly  a  part  of  the  pyriforin  lobe. 

At  the  mesial  border  of  the  pyrit'urm  lobe  wc  tind  a  peculiar  depressed  grey  band, 
wbieh  i«  erroneoiiily  labelled  "gyra«  nnoinatns*'  bj  Fktan  and  Jaoobeohnt'  >* 
merely  the  ]ow«  end  of  the  fawsUk  dentate,  irhexeas  tiie  uncinate  gyrna  is  ropweented  1^ 
the  ]iyriform  lobe  itself.  These  nmters  adopt  a  very  unusual  and  utterly  mideading 
nomoncbturc  wlien  they  call  tbe  anterior  part  of  the  pyriform  lobe  by  the  name**  gyrus 
hippocampi "  (p.  li>r»J. 

In  most  Ltaniira  the  rhinal  flasoie,  whLeh  is  the  latwal  boundary  of  file  pyiifom  lobe, 
beoomea  almost  vbolfy  obliterated.  This  also  happena  in  such  Cliiroptera  aa  JPferoptu 
and  C^nongeterit.  I  have,  Viowever,  been  fortunate  enough  to  obtain  the  brain  of  a 
Ijemnr  fulcm,  in  which  the  rhinal  fissure  is  retained  in  a  form  as  dis^tinct  as  it  is  in  most 
mammals  (tigs,  i  and  G).  I  have  also  in  my  possession  another  brain  of  the  same  genus 
in  whidi  tbe  wiioie  of  the  rhinal  fissure  is  Tisible,  althougii  it  is  very  shallow ;  and  also 
the  eranial  cast  cf  yet  another  in  which  it  is  quite  distinct.  These  three  examples  are, 
however,  exceptional. 

Tbe  flssnre  is  distinctly  visible  upon  the  lateral  aspect  of  tbe  first-mentioned  brain 
(Hg.  ())  pursuing  a  course  (from  tbe  cleft  between  the  olfactory  bulb  and  the  hemisphere) 
backward  with  a  very  slight  upward  inclination.  Just  behind  tiie  vallecula  Sylvii  it 
suddenly  bends  downward  at  an  obtuse  angle  and  curres  horiMntally  badcward  to  a 
point  midway  between  the  vallecula  Sylvii  and  the  posterior  margin  of  the  hemisphere. 
Behind  this  point  there  is  no  line  of  demarcation  between  the  pyriform  lobe  and  the 
neopallium. 

In  Monkeys  no  part  of  the  rhinal  fissure  is  visiUe  upon  the  lateral  aspect  of  tbe 
hemisphere:  the  relatirefy  greater  siae  (rf  the  neopallium  and  the  much  smaller 
absolnte  dimensions  of  the  pyriform  lobe  shift  it  wholly  on  to  the  ventral,  or  even 

mesial,  surfaep. 

In  the  hraiii  of  most  mcmljcrs  of  the  genus  Lemur,  all  that  remains  to  represent  the 
rhinal  lissure  is  the  angle  and  often  only  the  posterior  limb  of  the  angle  (fig.  7).  In 
such  ca!>es»  however,  a  caieful  examination  enables  one  to  distinguish  tlM  pyriform  lofae 
from  the  neopallittm,  and  thus  determine  the  sitnation  from  which  the  fiasniie  has  been 

obliterated. 

The  olfactory  tract  (fig.  4)  ends  in  tlie  vallecula  Sylvii  in  a  distinct  "  tubercle  of  the 

*  Gwt*vBitiiiia,'*WiBilim||««dMBlunimoapbalai^^  Themtditioawliicli 

he  represent  in  the  Rodent  nrrr-  v-o-;",  Taf.  7.  fig-  10.  '<l■■-■1^  n-sembbs  tlMt  «f  tbe  Xmiw. 
t  Bandb.  *L  Annt.  u.  Tergkich.  Aaat.,  B«rlia.  i6\)ii,  Int.  6.  2. 
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olfiaototy  tract,"  which  Betzius  calls  "gyrus  intennedius '*  {op.  d(.  aigtret).  To  the 
mesial  sido  of  tliis  tuberclo  thfro  is  a  luurow  transverse  cleft — the  locUB  perfonitns— 
between  tiie  tu])erculam  olfuctorium  and  the  large  optic  chiasma. 

To  rightly  appreeuto  the  nature  of  the  exposed  part  of  the  tinoia  dentata  {dg.  1),  the 
menal  snrfiMse  of  the  hemisphere  must  be  eaqposed  hgr  oattingp  through  the  cerebral 
commisniNe  and  lamina  terminaUs  and  serering  the  attaehmeiit  of  the  optic  thabnms 
to  the  eocfRW  striatum  (fig.  5). 


l  ig.  '>. — Lemur  fiUvm.   The  nwial  svpcct  of  cbe  right  cerebral  aspect,    x  2. 
Fig.  a. — U-lur  fulviu.   Left  btani  aapeot  of  the  bnin.    x  2. 

Fig.  U  a.—  Part  of  the  MUM  allMr  remortl  of  put  of  tbo  caadul  opeieolar  lip  of  the  sulcus  iKwudoBj-lviui.    x  2. 
Fig.  6  6. — ^Fftrt  of  tba  Mm  ■hiM  ia  order  to  roughly  iadieata  the  «roa  of  distributioa  of  the  claiwtrum  {el.),    x  '2. 
'P1r.7.— £«miirM<iM».  The  laft  latenl  M|iMt  of  tlw  bnia.  KatwulMiBb 

The  hippocampul  formatiou  is  thus  partly  exposed  as  a  series  of  bands  ascending 
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approadmately  TerUcaUy  from,  Ihs  patch  of  faseia  dentata  on  the  ventral  surftce  to  the 

posterior  end,  or  splenium,  of  the  corpus  callosum. 

In  tho  crroater  part  of  its  extent  this  hippocampal  formation  conform"!  to  the  pl-m 
which  we  may  call  cliaracteristicall/  mammalian  (sucli  as  we  find,  for  instance,  in  tha 
brain  of  Tamaiidua  [mdt  the  *'  Brain  in  tiie  Edentata^'*  op.  cit,  «upm,  figs.  10  &  23, 
p.  817)].  There  ia,  as  in  Temambta,  a  well-deftned  sub-splenial  flexnre,  and  the  wrinkled 
band  of  fascia  dentata  curves  around  on  the  under  surface  of  the  corpus  callosum  in  thu 
characteristic  manner  and  then  tapers  ns  it  merges  iti  the  circumcallosal  litppficnmpal 
vestiges.  A  little  hemisplu'i-icai  area  of  "  hippocampus  nudus  "  tills  up  the  concavity  of 
ihe  arc  formed  hj  the  eub-spleoial  bending  of  the  f  luoia  dentata»  jnst  a«  I  bare  nspneented 
it  in  Tamtmdua  {op.  eU.  p.  820,  fi^.  23).  In  all  of  these  reepeots  the  hippocampal 
formation  confoima  to  the  typical  mam.malian  condition,  vhieh  I  have  described  in 
dtfail  in  the  above-quoted  work. 

In  a  recent  memoir  Zuckerkaudl  has  briefly  referred  to  the  hippocamimii  nudus  " 
(his  "  Balkenvindung  ")  in  the  Lemnra*.  He  describes  it  as  being  "  zapicnformige  " 
in  Lemur  caUa,  L.  mriut,  L.  mmffot,  and  X.  eomtatutt  and  "  ki$n»  sapfenfSnnige  "  in 
Chiromya. 

Thp  lower  extremity  of  thfi  hippocampal  formation  present''  a  peculiar  mcKliflcation 
not  found  in  most  mammals.  Several  years  ago  I  called  attention  to  the  peculiar  fact 
that  a  part  of  the  hippocampos  is  rolled  in  such  »  manner  (hat  it  becomes  completely 
InTerted;  the  surface  whi^  was  origbally  deep  is  then  superfldal,  and  vice  wiraa 
(Journ.  of  Anat.  and  Phys.  vol.  xxxii.  p.  28).  A  strip  of  this  "inverted  hippocampus" 
separates  tlie  Fascia  dentata  from  the  fiml»iia  in  the  Lemur,  as  also  happens  in  most 
mammals;  but  this  becomes  greatly  exjumded  at  its  lower  extremity  to  form  a  "hippo- 
campal tubercle,"  such  as  is  found  in  Orycteroptu  ("  The  Brain  in  the  Edentata,"  op.  cU. 
flg.  88,  p.  315).  A  hippooampel  tubercle  of  similar  constitution  ocoura  in  all  the  Apes, 
and  has  been  aecnntely  described  in  the  human  brain  by  Giaoonuni  and  Aetiius 
(compare  Joum.  Anat.  and  Phys.  vol.  \x.\.ii.  pp.  28  29). 

In  the  Prosimian  l)r;un  the  tuberc  le  vai  icn  cnnsiderably  in  size  and  prominence,  and  in 
tlie  brain  of  Nycticehm  practically  Tanishus ;  it  is  never  so  promiueut  as  it  is  in  the 
Apes^  although  its  constitntion  is  the  same.  In  some  Inseotivores,  such  as  MaeroKeHdn, 
I  hare  area  a  eondition  dosdy  resembling  tlutt  of  the  Lemurs,  and  have  also  seen 
instances  of  the  same  phenomenon  iu  Oiyclcr-oprr.'i  nnd  in  llic  brain  of  a  ^Manatee.  This 
peculiar  condition  is  apparently  inherited,  by  all  tlie  I'limules,  botli  Lcninrs  and  Apes, 
from  some  primitive  Insectivore-iike  ancestor,  which  has  also  irausiuiited  it  to  thfs 
primitiTe  Aard-vark  and  that  peouluir  Eooeue  stodc  which  haa  persisted  with  little 
chsnge  as  the  Siiemia. 

The  corpus  callosum  is  very  lonj  and  has  a  very  plump  caudal  extremity  or 
splenium,  and  a  vi  rv  thick  and  fuily-reciirred  jronu.  As  a  whole,  it  elosi-Iy  resembles 
that  of  the  Platyrhine  Apes.  The  greatly  attenuated  psaltcrium,  or  hippocampal 
cominiiflar^  resemUea  the  common  mammalian  type,  audi  as  is  found,  for  example^  in 

*  B.  ZudnihMMD,  '*Britr.  zm  Anat  dec  Beiebcantram,"  Sitsnngtb.  A)t«d,  Viia.  Vri«B,  Math.jiiit.  CI.,  M  di. 
AM.  Qi.  1900. 
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Tamandaa,  Felts,  or  Ovis.  It  is,  liowever,  hardly  so  plump  as  in  anv  of  tht'se  mammals, 
and  yet  it  is  not  nearly  so  small  and  attenuated  as  tliat  of  the  Apes.  In  tbc 
UapaUduc,  for  example,  the  psalterium  becomes  so  extremely  reduced  {vide  Joum.  of 
AnaA.  aad  Phya.  roi.  xziiL  fig.  23,  p.  51)  that  Beevor  Mlel  to  UnA  it  even  1^^ 
biitological  means.  In  the  Lemurs  its  size  is  more  consideraMe.  and  the  tSnsi 
accumulation  of  its  fltjics  is  never  wholly  snpnratwl  from  the  spleiiiuin  by  an  interval 
devoid  of  commissural  fil)re.s,  as  happens  in  Mi'Uis  [op.  cit .)  and  the  other  Kapalidje. 
The  septum  luuidum,  precomuiiiisurai  area,  and  anterior  commissure  present  the  usual 

Iiimied»itd.y  ^behind  the  hippocarapal  tubercle  there  is  a  very  deep  indentation,  which 
may  possibly  represent  the  cniulal  remnant  of  the  rliinal  fissure  (fi^.  ">,(/).  It  Iteijins 
close  to  (but  without  actually  jninins?)  the  hippocampal  lissure  ami  passes  o^iliqin^ly 
downward  and  backward.  On  the  base  of  the  bruin  (tig.  4j  it  has  all  the  appeuraiicc  of 
joinfaig  the  hippocampal  finiue.  Its  extent  and  direction  -nuy  couuderably  in  dilfeireiit 
bmins  of  even  the  aune  species.  In  many  cases  (as,  for  instance^  fig.  5)  its  dorsal  lip 
projects  downward  as  a  prominent  roiuidod  knob  overlapping  the  deepened  notch. 

Ujrnn  the  mesial  surface  of  the  hemisphere  there  nre  a  number  of  very  stable  and 
constant  sulci,  and  usually  some  other  more  variable  furrows. 

By  fkr  tbe  most  important  of  these  is  a  group  of  threei,  which  may  be  called  the 
calcarine  complex.  This  is  a  triradiate  pattern  of  suld  situated  bdiind  the  spleninm  of 
the  corpus  callc^um ;  the  ventral  limb  may  be  distinguished  as  "calcarin^"  the  caudal 
as  "  retrocalcarine,"  and  the  dorsal  as  "  piracalcarine." 

Al)Ove  and  parallel  to  the  corpus  callosum  there  is  a  sulcus  which  will  be  called  "  inter- 
calary " ;  and  in  firont  of  the  genu  there  is  generallj  a  *'gwiiial  salons***  of  Krueg 

(«g. »). 

There  is  always  an  oblique  sulcus  placed  below  therrtrooalcame  sulcus,  which  for  the 
present  may  be  referred  to  simply  as  h. 

There  is  also  a  very  oblique  sulcus  {c)  on  the  caudal  margiu  of  the  hemisphere,  midway 
iMtweea  the  fnttows  a  and  ft. 

That  portion  of  the  mesial  surface  of  the  oerebral  Iiemisphere  which  lies  bdow  and 
behind  the  corpus  callosnm  is  adapted  to  the  shape  the  contiguous  structures.  A  deep 
deprefwion  receives  the  optic  tbalami,  a  much  smaller  ntitl  shallower  depression  below  and 
i)eiiind  the  i^pleuium  is  produced  by  the  quadrigeininal  bodies,  and  the  broad  flattened 
iirea  behind  it  is  so  mooMed  by  ecaitaefe  with  the  upper  suiihee  of  Ihe  eeMbdluai. 

The  calcarine  salens  begins  inferiorly  within  the  deep  thalamic  fossa  just  above  the 
sulcus  a ;  it  ascends  for  about  8  mm.  parallel  to  the  hippocampal  fissure  and  then 
bendintr  liaekward  it  crosses  the  rim  of  the  tlialamic  fossa,  traver'-es  the  mesentiephalic 
fossa,  and  ends  in  the  cerebellar  area,  about  3  mm.  behind  the  splenitmi.  It  attains  a 
depth  of  G  mm.  in  its  posterior  part. 

In  every  biain  (with  only  one  exception)  hekniging  to  the  genus  Lemur  which  I  have 
examined  the  calcarine  siUcub  was  continnous  with  the  letrooaloarine  sulcus,  the  two 

*  11  is  not  altogether  cniaiu  whether  it  io»y  not  represent  the  "  roitral "  isulciu. 


Digitized  by  Google 


or  XU£  BBMSi  12i  TUB  MA^IMALIA. 


333 


furrows  uniting  nt  an  angle  of  120^  Tba  retroealcaiine  sulcus  is  confined  to  tbe 
cerf'bolliir  area.  It  parses  liaelcwftrd  with  a  very  slight  upward  inclination  for  .1  distancf* 
ol"  b)  mm.  The  dt'i,'n'(;  of  oljliquity  of  this  sulcus  shows  considerdblo  varialiility.  In 
some  cases  it  is  almost  horizontal;  in  others  it  is  removed  as  much  as  80'  from  that 
plane.  At  iti  meeting  place  with  the  oaloarine  sulcus  it  is  as  deep  as  the  latter. 

The  panKsaleariae  sulons  passes  obliquely  upward  and  forward  tmm  the  angle  of 
junction  of  the  other  two  sulci  almost  as  far  as  (in  rare  cases  even  actually  crossing)  the 
dorsal  margin.  In  some  cases  it«  terminal  piece  is  bent  verticaHy  upward.  This  sulcus 
is  generally  shallower  than  the  caloarioe,  so  that  it  appears  to  cut  deeply  into  the  upper 
lips  of  (without  aetualty  jdiuiig)  the  sulcus  formed  by  the  junotion  of  the  oaloarine  and. 
the  retrooaloBrine  Aurows.  In  one  oaae^  howeTer,  I  have  seen  the  cslcarine  and  para- 
calcarine  sulci  joined,  the  retrocalourine  being  the  separate  element  This  is  instructive, 
hpcansp  it  shows  that  tlic  retrocnlcarine  sulcus  possesses  n  certaiu  amount  of  individuality 
and  is  not  a  mere  mechanically-produced  extension  of  the  calcarioe  sulcus.  The  sulcus 
b  varies  oonsiderahlf  io  lengtii  and  depth  in  different  brains.  In  the  large  brain  of  a 
Lemur  varivt  I  have  seen  it  represented  by  a  very  liuntly  marked  depressioii  less  than 
8  mm.  long.  In  other  cases  it  is  a  furrow  8  mm,  long  and  2  or  even  3  mm.  deep.  It 
undoubtedly  represents  tlip  most  caudal  element  of  that  composite  sulcus  ot.  the  human 
brain  known  as  the  "  collateral." 

The  sttlcua  c  is  even  more  variable.  It  may  be  a  mere  pit  in  the  depression  oaused  by 
the  roof  of  the  bony  oapsule  ol  the  floooalar  appendage  (soKsalled  **  petrosal "  lobule)  of 
the  cerebellum,  or  it  may  become  a  deep  sulcus  5  or  6  mm.  long. 

On  tlie  external  aspect  of  the  neopallium  tlie  sulci  are  no  le.ss  rarinhle  ffiijs.  6  &  7). 
The  deepest  and  most  constant  furrow  is  that  which  is  commonly  called  the  Svlviiin 
fissure.  It  really  consists  of  an  apparent  blending  of  two  actually  veparate  overlapping 
sulci.  One  of  these,  which  I  shall  eall  pseudosylvian,  proceeds  vertioaliy  upward  (for  a 
distance  oF4  mm.)  from  the  bend  (or  more  strictly  from  the  posterior  Wmh]  of  the  rhinni 
fissure.  It  appoirs  to  (but  doe.s  not.  aefually)  join  a  second  sulcus,  \vl»i<-h  is  obliquely 
pi  need ,  so  that  the  two  sulci  form  an  angle  of  about  150^  This  upper  oblique  sulcus  I 
shall  call  the  "  suprasylvian." 

If  the  lips  of  these  suloi  be  separated,  it  will  be  found  that  the  aulcns  pseudosylvius 
cuts  deeply  backward  into  the  hemisphere,  so  that  its  posterior  lip  forms  an  operculum 
(4f  mm.  long  and  almost  equally  thick)  which  over!-ips  n  depressed  area  (fig.  (5  a).  The 
lower  pari  of  the  sulcus  supnusylvius  overlaps  the  s.  pseudosylvius  ((12;.  (}),  and  the  anterior 
lip  of  tliis  part  of  the  furrow  is  also  slightly  operculated.  Hence  there  is  an  area 
(about  6  mm.  long  and  1  mm.  high)  submerged  and  hidden  ftom  view  by  the  anterior 
operottbur  lip  of  tJie  suprasylvian  and  the  posterior  opercular  lip  of  the  pseudosylvian 
sulci  (fig.  6a).  The  few  ohscrrcrs  whf»  liavc  in  any  way  referred  to  this  depressed  area 
regard  it  as  the  insula  Kcilii.  Moil  {op.  cil.  rnqn-a)  rei.^'ards  it  as  the  submerged 
homologuo  of  Leuret's  first  arcuate  gyrus  of  the  Curnivora.  The  degree  of  accuracy  of 
these  statements  will  be  discussed  below. 

Between  the  upper  end  of  the  snprssylvian  sulcus  and  the  dorso-mesial  edge  of  the 
hemisphere  there  is  a  sagittal  suieos  of  very  variable  lengthr  wliicb  may  be  distinguished 
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l)y  the  name  "loferal."  The  anterior  extremity  of  this  sulcus  always  bends  laterally,  so 
SIS  to  be  approximately  paraikl  to  the  upper  part  of  the  suprasylviaa  sulcus  (fig.  1).  Its 
posterior  extremity  usually  become*  bent  in  a  mesial  dinBetioQ.  It  often  lu^pens, 
boireirer,  that  this  mesmlty  dtreeted  Umb  leoudns  m  »  tramyene  suleua  widdy 
separated  ftom  the  sulcui  lateralia  (fig.  3).  It  may  be  distingnished  as  the  posQaternl 
sulcus. 

Behind  and  parallel  to  the  isupRwylviaD  and  pseudosylvian  sulci  there  is  a  sulcus  of 
vaiying  length  and  depth,  -which  may  he  diatinguidied  as  postsylvian. 

The  mode  of  termination  of  the  supra-  and  postsylvian  sulci  is  exceedingly  variable 
(compare  tigs.  1,  2,  3,  0,  and  7).  In  many  cases  the  upper  extremity  of  the  supra- 
sylrinn  sulcus  bends  hackwarrt  m  m  to  almost  r«*ach  tbe  ]>ost.sylvian  (fig.  6):  in 
other  cases  (fig.  7)  the  latter  curves  forward  to  approach  the  suprasylvian  ;  and 
in  other  cases  again  (tig.  3)  the  intercalated  fiirrov  is  separated  from  both  sulci. 
We  may  distinguish  it  by  the  letter  d,  and  deftt  ibe  diseussion  of  its  significance  imtil 
lat». 

Prom  a  point  about  5  mm.  in  front  of  the  middle  of  the  suprasylvian  sulcus  a  furrow 
(witich  may  attain  a  length  of  20  mm.)  passes  obliquely  forward  uud  inward  to  end  upon 
the  anterior  pole  of  the  hemisphere.  For  reasons  which  will  be  discussed  later,  I  shall 
distinguish  this  sulcus  by  the  not^obyiously  appropriate  name  **  ixwonalis.''  In  almost 
all  cases  the  posterior  part  of  this  furrow  is  bent  backward  and  inward  toward  the  lateral 
sulcus  (fig.  2).  We  may  distinguish  this  little  fragment  from  the  zest  of  the  sulcus  by 
the  letter  e. 

Midway  between  this  sulcus  and  the  mesial  border  there  is  a  very  short  furrow,  the 
direction  of  which  is  by  no  means  constant.  In  most  cases^  however,  it  is  diveeted 

laterally  and  forward.    For  the  present  I  shall  call  it  the  "  sulcus 

Upon  the  orbital  surface  of  the  bcmis[)herc  there  is  a  Htnall  sulcus  of  very  rarinble 
size,  depth,  and  shajie  a!ong:side  the  olfactory  bull).  It  i.^  tlie  orbital  sulcuR.  In  some 
brains  it  is  either  qiiite  absent  or  represented  only  l)y  a  very  shallow  depression. 

Immediately  in  front  of  the  lomer  extremity  of  the  suprasylvian  sulcus  (which  is 
generslly  «Kposed  in  the  genus  Zemur}  there  is  ofken  a  small  oblique  sulcus  in  the 
orbital  margin.    This  T  shall  call  "  diaxonal." 

Near  the  flftccular  notch  (in  the  caudal  inan^in  of  tiic  heinisi)h('rc)  there  i.s  generally  a 
small  oblique  sulcus,  which  may  or  may  not  extend  into  the  tioccular  depression  and 
overlap  the  sulcus  e.   It  may  be  distinguished  fm  the  present  by  the  letter  g, 

[In  the  fgRfoisfeiMaianitiui     tlumtvlai  IhmMilNi«lrij«MitMnd*iAkihs«at)wiHfeerIiu«m|]iayri 

in  refereiici'  to  thfi  Lemur's  ttniHi.  r'  t  otily  to  :ivmd  thv  hopelpus  rnnfiiKion  wbich  the  rarie'l  nnmencluture  of 
UtHldard,  Ziehen,  Cbudzinski,  aud  Flaiau  aiiu  Jucutmnhn  woold  eut«il,  but  aleo  for  uuirpbological  rca&on»,  vbicb  will 
uppaur  kter  and,  I  balioTe,  joatify  (hia  Muiw  of  wtioB.] 

In  different  individuals  of  the  genua  Lmmr  the  cerebral  hemisphere  exhibita  slight 

variations  in  size,  siiapc,  auJ  the  arrangement  of  its  sulci. 
The  only  writer,  so  far  as  I  can  remember  *,  who  hss  even  so  much  as  hinted  at  the 

*  A"  TOr><it.  of  tbu  litvrsittirp  not  nt  pr€;.riit  RTnikbtp,  T  nm  UQftble  to  Mmndt  thfl  BinMinof  flsiflilt  in  fCgaid 
to  thu)  point ;  but,  unless  mj  memor)'  b«lic«  me,  tbis  stuUment  i»  comofc. 
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possibility  of  these  difiinmices  having  any  specific  valur  is  Beddard  *.  HiB  mnftikthat 
"  tlif  liiiiircr  brains  aro  on  the  wliole  more  complex  than  tlie  sinallcr  "  may  seem  a  mere 
truism;  but  I  have  found  souie  noteworthy  cvcejitiuns  to  it.  Thus  one  of  tJic  simplest 
lidmuz'B  ha&a*  I  Imto  aeen  ira*  also  by  hi  t1i«  biggest :  it  belonged  to  ft  ZMmir  varim 
and  weighed  89  grammes,  its  cerebral  hemisplieres  beiag  eaoh  40  mm.  long  and  3r5 
mm.  broad ;  it  had  no  fronto-orbital  sulci,  very  poorly  devohtped  orbital  and  oollateml 
sulci,  and  unusually  short  hitcral,  parallel,  and  straijjht  sulci  (tig  :'>). 

My  examination  of  crania  bears  out  the  statement  of  Beddard  that  the  variety 
anjuaaenm  has  the  simplest  brain  of  all  members  of  the  genus.  It  is  the  only  brain  in 
which  no  trace  of  the  sulcus  /  is  found.  But  with  this  (povitale)  exception,  all  of 
Beddard's  remarks  on  supposed  specific  eluiracters  are  the  mere  record  of  individual 
variation*!,  every  one  of  which  may  occur  in  any  spocies. 

So  far  as  my  observations  go,  it  is  quite  impos.sibtc  to  assign  any  specific  value  to  the 
vanatious.  But  tins  may  possibly  be  due  to  the  faet  tliat  an  insuflhsiently  large  number 
of  brains  ms  available  for  examination.  As  tbe  variations  are  prafCtically  wholly  confined 
to  the  external  aspect  of  the  heniisj)]icre,  the  investigation  necessary  to  s^le  thi» 
qfiestion  C!vn  most  readily  bp  cnrrird  out  on  n  sorios  of  skulls,  from  wliieh  we  can  teadily 
determine  the  siae,  shape,  aud  pattern  of  the  sulci  in  the  cerebral  hemisphere. 

Concerning  the  aact  sue  and  shape — i.  e.  chiefly  the  amount  of  oerebdhim  overlapped 
«^there  are  only  very  seanly  data. 

Max  Weber  records  the  brain-weights  of  two  specimens  of  Lemur  rarJun,  GeoH'. ;  that 
of  a  male      f;i  in>;.,  being  t«5  body-weight,  and  that  of  a  ft  nialc  2^  7     iu>;.,  Ijcini," 

■■.^s  <3f  the  body-weight.  A  representative  oC  this  »pecies  died  iu  the  Ghizeh  Zoologic-il 
Gardens,  and  I  found  its  biain^weight  to  be  39  grms.  and  its  body>weight  2900  gnus., 
i.  e.  the  brain  was  -^V  of  the  hody^weight. 

Max  Weber  also  records  the  weight  of  the  brain  aud  its  relation  to  the  body- weight 
in  two  k  u\n\i'^  oi'  Lemur  nionnoz,  L.,  as  28  (■}•}$)  and  21"1  {-^a)  respectively.  The  only 
other  records  of  brain-weiglits  i)y  Ziehen,  Flatau  and  Jacobsohn,  are  of  little  value, 
because  they  refer  to  specimens  tbe  weights  of  whicli  were  altered  by  the  action  of 
reagents.  I  have  found  that  the  extent  of  the  area  of  oerebollum  uncovered  by  tlie 
cerebral  hemisphere  is  subject  to  variation.  It  was  largest  in  a  brain  of  Lemur  vartHH 
(fig.  3),  but,  as  I  have  foim<l  flic  extreme  types  of  variation  in  flic  brains  of  tuo 
s])pcfincns  of  /.rn/m-  /iflnis  (^wliicli  <lied  in  the  same  week  and  were  examined  under 
I'xactly  similar  conditions),  it  docs  not  seem  possible  to  attach  any  specific  importance 
to  this  fact.   (Compare  figures  6  and  7*  also  Agares  1,  2>  and  3.) 

With  regard  to  the  variations  iu  the  tnea»urcments  of  the  hemispheres,  my  data  are 
very  scanty. 

Flatau  and  .Tafob^ohn  give  the  following  measuremenfs  for  a  spccinaeu  of  Lemar 
maaico  {op.  fit.  ]>.  17i) : — 

Maximum  length  of  cerebral  hemisphere  -18  mm. 
Greatest  breadth  of  cerebrum  88  mm. 
Greatest  height  of  hemisphere  2S  in.n. 


•  "  (»n  i)'<-  Br  i"n  iu  l!ie  I.pnjnw,"  Proc.  Zo«l.  bu*.  1}*05,  p.  143. 
StCONU  SEKIES.  — ZOOLOGV,  VOL.  VJII. 
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Tbese  meosiiremaita  ftrc  extraordinarily  when  it  is  considered  tliat  the  bndn 
weiehed  only  26"3  grms.,  after  \mng  in  10  per  cent,  formol  solution  for  eight  days. 

Hie  corresponding  measurementa  in  an  adult  female  X.  macaco  I  found  to  be 
■Vi  mm.,  87  mm.,  and  ^  mm.  lespeetirdy.  Thew  meMiivements  (wUoh  mm  olieqkBd 
hy  comparison  irith  the  cronium)  indicate  a  hndn^hape  Tery  dUferent  to  tlutt  of  Flataa 
and  Jacobsohn's  specimen.  If  the  hitter  were  swollen  as  the  mult  of  the  formalin,  the 
valuo  of  tlie  elaborate  tables  of  meft^iurement^  in  their  book  is  seriously  discounted. 

The  hemispheres  of  a  Lemur  /ulcus  were  40  mm.  long  and  3b  mm.  broad ;  and  the 
oorresponding  measuremeats  m  a  X^mvp  nariaa  ware  46  mm.  and  43  mm.  iwpectivelf 

The  size  of  the  brain  of  the  eitinct  Zemut  Jnilj/i  greatly  exceeded  that  of  any  of  the 
recent  Lemurs  for  its  cerebral  hemisphoes  were  50  mm.  long,  48  mm.  broad,  and 
31  mm.  de<»p. 

Turning  to  the  consideration  of  the  cerebral  sulci  and  fissures,  a  considerable  amount 
of  variation  is  found. 

The  rhinal  fissure  usually  becomes  aborted,  with  the  exception  of  a  very  small  fUrrow 

near  the  olfactory  peduncle  and  the  apparent  recurved  inferior  extremity  of  the  pseudo* 

sylvian  sulcus.  In  the  spc-cimen  of  Lemur  ftilni>i  tlracribed  above,  the  greater  ptirt  of 
the  fissure  persisted.  In  aiiDthor  specimen  of  L.  Julvua,  and  in  one  each  of  L.  nutcaco 
and  L.  tarim,  I  have  seen  a  faintly  uiurkcd  furrow  representing  the  whole  tissure. 

The  two  brains  of  X.  «ar*iw  (one  in  the  C!ollege  of  Surgeons  and  one  from  Ghiseh) 
i^iree  in  the  following  respects  : — The  diagomil  sulcus  is  absenf  ;  the  orbital  .sulcus  is  so 
pom-ly  developed,  as  to  be  a  incn'  insiirnificiml:  (Ifprcssion  ;  the  hiieral  sulcus  is  a  siinpJe 
regular  are,  widely  separatcsd  from  the  posihitetal  and  coronal  sulci ;  the  sulcus  d  is  not 
joined  to  either  the  supra-  or  to  the  posisylvian  sulcus ;  the  collateral  sulcus  is  very  small 
and  shallow ;  and,  apart  from  the  small  floocular  sulcus,  there  is  no  sulcus  behind  the 
postsylvian. 

All  of  flicse  features  mny  be  regai-dcd  as  indicative  of  a  tendency  to  simi)licity,  which 
is  all  the  more  sigiiiliciint  in  that  the  brain  in  this  -^peeies  is  appreciably  larirer  tlmn  thnt 
of  mo.st  other  members  of  the  genus.  It  remains  lor  future  research  to  deteriniae 
whether  these  features  may  be  regarded  as  distinctive  of  the  spedes  mriits, 

I  have  examined  two  brains  otXenmr  macaco  and  several  cmnial  cists.  In  additiou 
Flatau  and  Jacobsohn  (op.  tnt.)  have  given  a  full  description  of  a  brain  of  this  species. 

The  diagonal  and  orbital  sulci  are  constantly  jUTscnt,  but  the  latter  shows  a  tendency 
to  become  irregular  by  the  develo])ment  of  a  luteral  ramus.  Sometimes  also  its  direction 
varies.  The  mode  of  ending  of  the  upper  extremities  of  the  supra-  and  postsylvian 
sahd  is  variable.  In  most  &M»  the  upper  extremity  of  the  snprasylvian  sulcus  is 
simple ;  but  Flataa  and  Jacobsohn  represent  (Taf.  3.  fig.  1,  ■i)  a  small  added  horizontal 
sulcus,  nenerally  the  upper  end  of  the  |Kirallel  .sulcus  carves  forward,  representing  a 
fusion  with  the  sulcus  d,  wiiich  usually  docs  not  exist  tts  a  separate  element  in  t^is 
species.  TTnlike  the  condition  found  in  X.  naritu,  there  is  no  distinct  postlateral  sulcus, 
but  there  is  a  very  obliqoe  farrow,  united  at  a  very  obtuse  angle  with  the  caudal  end  of 
the  lateral  sulcus. 

I  have  never  seen  the  sulcus  described  as    tempomlk  eccmdm  (oberer  Teii) "  by 
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Flatau  and  .Taco1)sohti  in  Uu-  hraia  o{  Lemur  rr/r///.? :  nor  bave  I  fiirer  found  the  Sulcus 
labelled  "  X(  lit^ufurche  "  (Taf.  3.  fii?.  2,  2)  in  the  brain  of  any  Lr-miir. 

In  the  brain  of  Lemur /ulcus  the  diagonal  sulous  is  generally  well-developed  aad  often 
deeply  notches  the  supraorbital  margin. 

Tb»  lateral  and  oovoQat  auld  approadli  nrooh  more  dmely  than  i»  the  case  in  the 
other  species,  and  in  some  instances  they  even  seem  to  join.  Thus  Beddard  s.iys  (Proc. 
Zool.  Soc.  1895,  p.  1  t.*?)  :  — "  Tn  fho  Imun  of  Lemur  monyoz  thonn!?nlar  ^Intcral  lunl  iiiforn- 
frontal  [coronalj  sulci  are  completely  contimions."  Eut  even  it'  this  soaietimes  liappeus, 
it  is  by  no  means  the  usual  condition  in  L.  fulcm.  Por,  us  the  same  writer  remarks 
(p.  148)*  this  does  not  ooeur  in  L  «{ftt/*nMw,  nor  iu  L.  nifri/rom  oor  X.  at^fuoMtuu^  all  of 
Avhicli  may  he  included  in  the  species  faltus.  AVithin  this  species  all  varieties  of  the  upper 
ends  of  the  suprn-  and  postsylvian  sulci  arc  foiiiul.  Sometimes  a  Jonj;  arrnntc  sulcus  d 
is  fused  at  one  end  to  the  suprasylvian  sulcus  and  almost  joins  tlto  postsylvian  at  t)n' 
otbcr.  Not  infrequently  the  sulcus  d  is  joined  to  the  postsylvian  and  not  to  ll»e  supia- 
•ylvjan ;  but  in  some  caseft  it  lemains  independent  of  both,  as  in  the  spedea  varim. 

In  most  cases  the  caudal  end  of  the  lateral  suleua  behaves  as  it  does  in  tlie  species 
niacnro,  and  not  as  in  vnritis. 

In  the  tM'o  s|>ecimcn.s  of  Lemur  catta  which  I  examined  there  was  oothinj  distioctire 
and  tliey  might  well  have  belonged  to  the  species  /ulcus. 

The  skull  of  Zemwr  nArhenierf  Geoff.,  ezluhits  lid^  corresponding  to  typical  supra> 
sylvian,  postsylvian,  lateral,  posUateial,  coronal,  oitfaital,  and  diagonal  snloi,  with  nothing 
indicative  of  a  distinct  specific  type. 

The.  lari^o  brain  of  the  extinct  Lijmi/r  Jtrfh/i  (Falttchiroydlcus  Jnllyi^  G.  Grand.) 
exhibitii  the  typical  Lemurid  plan  of  sulci  with  diagrammatic  clearness. 

The  suprasylvian  salens  with  a  long  deeply -incised  inferior  eKpoaed  limb,  the  shallower 
furrow  indicating  the  pseudosylvian  sulcus ;  simple,  long,  linear  orbital  and  diagonal 
sulci;  lateral  and  coronal  stilci  which  almost  (if  not  (luite)  m^et  as  ut  Lemttr  fultm^ 
and  a  small  sulcus  f.  all  conform  to  the  must  typical  Lemn7  i(l  pattern. 

The  orbital  sulcus  presents  none  of  the  irregularity  whicb  it  has  acquired  in  most  of 
the  recent  Lemurs. 

The  Cbrbbkal  Hsmosfhebb  ik  thb  Gbkub  EAPAfismrn. 

An  ezaminatiou  of  the  ridges  on  the  interior  of  the  cranial  cavity  of  Jlupalenmr 
reveals  a  pattern  of  sulci  which  does  not  appreciably  (liller  from  that  exhibited  in  the 
genus  Lemur.  Tlie  typical  Sylvian  fissure,  a  short  lateral  sulcus,  a  long  coronal  sulcus, 
and  a  typical  linear  orbital  sulcus  are  present. 

Milne-Edwards  has  published  illnatrations  of  a  biain  of  Bapalemwr  atmrn  *  which 
presents  similar  features.  Seddard  has  described  three  bmins  belonging  to  this  gcntis, 
two  of  the  species  griscns  and  one  of  the  species  sh/tn.sf.  The  lieniispheres  of  (In- 
smaller  specimen  of  the  former  species  were  '6'<i  mm.  long  and  20  mm.  broad,  the  larger 

•  '  H;<tr.ire  de  Madngnocar,'  (2)  tome  ri.  pi.  122*.  figs.  1,  2,  3,  4,  aud  5. 
t  i'roc.  Zool.  Sw..  lUOl,  pp.  127  &  l^iS  ;  alw  I'njc.  Ziwl.  Soc.  1891,  p.  457. 
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bdng  35  uim.  loiii;  and  2S  mm.  hrood:  the  com>spondiag  moasufcments  in  the  species 
g/'ttn>jt  wcvf'  W  mm.  and  31  mm.  mspoetively.  The  biaia  o£  JUapal&MMr  therefore  is 
cunsiderahly  smaller  tbau  the  aven^^e  size  iu  Lemur. 

.In  the  brain  of  f  a/>a/«i»i»r«MMi«  (Proc.  ZooL  Soc.  1901*  p>  127»  tezi>fig.  21)  the  upper 
end  of  the  suprasylTion  salens  is  bifid ;  bat  at  is  not  fused  to  a  hing  suiicus  as  is  the 
case  in  Beddard's  first  specimen  of  the  i^enus,  grhem  {ibid.  p.  128» text^*  There 
f<!  a  typical  coronal  sulcus  in  both  species,  bent  in  fxuctly  tin-  same  manner  as  so  often 
happens  iu  the  genus  JLetnnr.  J.«Hterul,  orbital,  parallel,  aiid  even  diagonal  »ulci  and  the 
ftinow  /oocur  exactly  as  in  the  genus  Lemur. 

It  is  dear  that  the  brain  of  Hapalemur  is,  to  all  intents,  identical  with  tliat  of  Zemw ; 
aiul  I  he  features  which  iieddard  thinks  may  )H)ssihly  amount  tO  specific^  '  haiacters  can 
be  notliiiii,'  ('1st'  than  variations  such  as  we  lind  in  almost  every  s]HM;ies  of  Lemur 

Jl.  O.  i'orlies  states  *  that  "  the  hrain  J^in  the  genus  Il<i/,tik'iiiur]  is  tmrrower  and 
slwllower  than  that  of  the  genus  Lemur,  and  presents  no  specially  close  resemblanoe  to 
the  same  oi^an  in  the  IndriMHtB  or  the  Lorithue.'"  With  the  latter  part  of  this  quotati<Ntk 
I  quite  agree;  and  if  the  former  part  is  also  true,  it  indicates,  in  oomparison  with 
Lemur'e  brain,  a  slightly  nearer  approach  to  the  pithecoid  type. 


TlIK  CkBSBUAL  HEMISniEKE  IN  TUE  GjiNUS  LKI'IUOLEML  R. 

The  olfactory  liull)  nppcars  to  project  beyood  the  hemisphere  as  it  does  in  the  LorisioA, 
the  (jala<jiii;r.  and  m  Tarmm. 

The  jHvttern  of  sulci  which  a  study  of  the  cranial  ridges  in  a  series  of  skulls  has 
shown  to  exist  in  Lepidolemiir  differs  in  many  respects  from  the  anangemeat  which, 
is  common  to  the  genera  Lemw  and  Ri^lemttr, 

Pie  8. 


««. 


Le/iiiialeiHHr  in'istflin'it. 
Ijtcral  as{Ms  t  of  the  cranial  cast  of  tlu-  left  cervbral  heminplare.    Kot.  «ize. 

In  a  skull  of  L-pido/fmur  mustcUiins  m  the  Ihitish  Museum  there  ai'c  tyjiical  siiiiph? 
linear  Sylvian,  lateral,  orhiuil,  and  a  very  siiallow  postJateral  sulcus,  and  auoiher  buicua 
ujtpareutly  representing  the  oonjoiat  elements  e  and  sudi  as  often  happeos  in  Pro- 
pilhecui  and  I\-rodicHem.  This  specimen  also  closdy  resembles  that  of  one  of  the 
.s;K*eimens  (if  Acahla  which  T  cxn mined,  the  protruding  olfactory  buibs  oonstitnting  a 
small  and  ri'l;itively  unimportant  ditference, 

A  setoud  skidl  of  the  xame  species  exhibited  u  pattern  of  sulci  exactly  similar  to  this, 

•    Moukq-*,"  vol.  L  (Alleu'a  liatunliit't  LiltMij,  IStK);,  p.  Si. 
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oxwpt  that  nn  trnoo  nf  a  rirlge  cori-esponding  to  the  poetoylvian  BllleUS  wa«  present. 
There  is  nrithci-  a  comnal  nor  a  postlatcral  sulcus. 

In  a  skull  of  liC^idolemur  Icucoptts  in  the  British  Museum  there  is  no  trace  of  eitlior 
the  orbital,  oQroBEl»  m  postsjlvian  sakA,  or  of  tiie  farrows  e  und  /  in  Zenutr. 

So  far  m  I  am  aware,  all  tliat  is  known  of  the  brain  itself  in  this  ^eiuis  is  represented 
by  a  scrii  s  of  not  nltoi^ther  satisfactory  drawinsjs  (withoiit  any  description  of  any  kind, 
except  till'  l('i;eod  "brain  of  Jjrpidnlemur  rtifirfiirrlntus")  in  Milne- Ivhvardss  work*. 

Pi-oni  an  examination  of  the  piolile  (lig.  li),  one  might  imagine  that  typical  coronal 
and  latflnl  sulci  of  the  Lemnrid  type  were  present;  bat  the  appearance  presonted  hy 
the  sketch  of  the  dorsal  sur&ce  (fig.  1)  is  so  diiferent  that  it  is  diflieult  to  believe  that  it 
1-cpresent.s  the  same  brain.  As  I  had  inferred  from  the  examination  of  two  of  the  three 
skulls,  there  is  no  post.sylvian  sulcus. 

These  drawings  unfortunately  give  us  little  iuformation  of  any  value. 

So  far  as  I  am  able  to  judge  &om  the  omnia  which  I  have  examined,  the  brain  must 
present  many  features  resembling  those  of  the  IndnainsB  and  others  (of  less  importance) 
like  those  of  the  LorisiniB  (espedally  Fer-odiolwm)  and  Galagin». 


I!|r.  9^Xytt{eAii»  lonliymJiu.  Jhwnl  aapaot  of  «  ma&A  euL  Nat.  tise. 

Fig.  10. — Xiirtiftlfttii  fij/v.'('.;j-.ii'i/.!.    I^ft  ri^;.!'.-!  nf  a  brain.    Nat.  size. 

I'ig,  11. — i\'yctietbiu  tardigiadus.    Lateral  aspect  of  the  left  cereljral  hemiaph«re  of  anotlier  brain.  Nat,  sixe. 

TsE  Brain  ix  the  Lobuika 

It  is  convenient  to  consider  NyeHoiSim  first.   The  brain  in  this  genus  is  not  only 

smaller  \hm\  that  of  Letnur,  but  nlso  pre*ients  some  noteworthy  diffprences  in  sliapc. 

Tiic  cerebxal  hemispheres  of  the  only  fresh  specimen  of  Ajfcticebus  tardigradm  which. 
I  have  seen  are  34  mm.  long,  28  mm.  wide,  23  mm.  high. 

*  •  HutoiN  de  Mada«uear.'  (2}  lorn*  ^^tm.  1897,  pL  273.  fig*.  1, 1 «,  1 1  c,  and  1  tf. 
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If  a  vprticcil  line  he  drawn  from  the  mn<;t  promincnl  pni  t  ot  tlic  "  natiform 
eminence  "  of  the  pyrifoim  lobe,  it  will  be  found  that  more  than  hatf  of  the  hemisphere 
lies  b^nd  the  vertioil  line.  Thn  is  not  the  case  in  Z«»M»r,  but  is  so  in  all  Apes. 

There  isamore  pionounci  d  cuudal  ezteasion.  of  thehemispheitt,  so  that  the  eeiebelluin 
is  almost  com])lctely  ovorl;ij)[)i'(I. 

Tbei'B  is  a  mucli  smaller  "  nrliit;)]  nrca  "  in  yi/rficc(/HH  than  in  Lfmt.tr.  In  the  latter 
it  extends  iu  the  euudal  diroetiou  as  far  as  tiie  pseudos^lviHU  suicus,  M'h2reas  in  tiie 
foimer  it  only  extends  to  a  point  midway  between  the  pseudosylTian  sulcus  and  the 
anterior  pole  of  the  hemisphere. 

In  the  genus  Lemvr  thf  olt'acfnn-  Imll)  is  a  horizontjiUy  flattened  plate,  the  bulk  of 
which  is  covered  by  ihe  lie;nisph('n>.  In  the  c:(in\xs  yycticebm  the  bulb  i*  a  reilical 
sagittal  plate,  5  mm.  of  tlie  length  {i)  mm.)  of  which  projects  beyond  the  anterior  polo 
of  the  hemisphere.  It  is  only  1-5  mm.  broad  («.  e.  transverse  thickness). 

The  anterior  ihinal  fissure  is  not  ohlitemted :  of  the  posterior  rlunal  fissure  only  one 
or  two  millimetres  exist  as  a  furrow,  but  if  a  fresh  brain  be  examined  a  very  faint 
depression  is  visilile  extendin":  horizontally  backward  with  a  slight  downward  bend. 
This  can  be  traced  on  to  the  mesial  surface. 

The  flexure  cf  the  pyriform  lobe  is  slightly  more  acute  and  pithecoid  than  Ibat  of 
XMHifi  so  that  the  TaJIeeula  Sylni  is  more  deft-like.  Tlie  other  parts  of  the  rlunen- 
cephalon  closely  resemble  the  correqKniding  regions  in  the  genus  Zemtw^  with  the 
exception  of  the  lower  end  of  the  hippocfimpns.  "For  in  Xyclicehm,  unlike  every  other 
Prosimian  known  to  me,  there  is  no  weU-detiacd  hippocampal  tubercle.  The  inverted 
hippocampus  merely  becomes  slightly  broader  at  its  lower  end,  as  it  does  in  most 
mammals  (fig.  12). 


The  cot-pus  callosum  is  a  very  thin  plate  of  fibres  12  mm.  long;  its  anterior  and 
posterior  juirts  are  not  m  markedly  thickened  as  they  are  in  Lemur.  There  is  au 
exceptionally  extensive  arcuate  genu. 

The  fom  and  rdations  of  the  calcarino  group  of  sulci  are  identical  with  those 
described  in  Zemur.  The  psiacalcarine  sulcus  is,  however,  much  shorter.  The 
intercalary  sulcus  is  relatively  larger  than  it  is  in  Lemur,  and  its  posterior  extremity 
is  slitrhtly  bififl :  the  upper  limb  being  the  deeper  faintly  foreshadows  the  upturned 
posterior  end  ot  the  calloso-margiual  sulcus  of  the  Authropoidca.  There  is  neither 
a  genual  nor  a  rostral  sulcus. 


spc. 
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Th«  Sjrlma  fiMQie  is  composed  of  two  aeiiamte  sulci,  pseudo^IviAn  and  BttpmylTuut* 

as  in  Lemifr;  but  in  this  genus  thejT  both  pursue  the  samo  direction  and  overlap  lo 
sliglitly  that  it  requires  the  closest  examination  to  detect  the  lower  end  of  the  supra- 
sjrlvian  sulcus.  As  the  result  there  is  uo  ohvious  depressed  area^  8ueh  as  is  fouad  in 
ZamtTt  bat  its  honudoguo  is  found  in  tho  anterior  Up  tha  furrow  in  the  r^oa  of  the 
lower  end  of  the  sttpnayhrian  sulcus.  The  lower  part  of  the  psondosjrUian  sulcus 
is  very  shallow. 

The  np]>pr  extremity  of  tlie  suprfisylvinn  sulcus  becomes  dircetly  continuous 
with  the  lateral  sulcus,  no  submerged  gyrus  being  found  to  separate  the  two 
elcmenta. 

The  lateral  sulcus  bends  backward,  and  then  fioalljr  curves  inward  in  a  manner  eiaotly 
analogous  to  that  of  I^niurfulcus. 

There  is  a  small  bracket-sliaiwd  sulcus  /,  tho  concavity  of  which  fnc^^s  thw  middle  line. 

Tliere  is  a  sulcus  about  7  mm.  iouj;  in  front  of  and  parallel  to  tbe  suprasylvian 
sulcus.  Its  upi>cr  part  is  beut  hackward  so  as  to  become  almost  horizoutol.  Thus  the 
sulcus  may  be  regarded  as  coasisting  of  two  limbs  »  and  y.  There  is  always  a  small 
sulcus  just  above  the  orbital  mar^^in  which  we  may  regard  as  the  sulcus  coronalis.  In 
my  typH  specimen  this  is  so  stmll  a?  to  br  little  else  than  a  mere  pit. 

There  i"?  a  simple  linear  postsyivian  sulcus.  In  my  specimen  (fig.  10)  there  are  no 
other  siJci,  nor  even  depressiions  to  represent  the  sulci  called  a,  b,  c,  and  (f  in  the  brain 
ot'  Zemur. 

In  the  specimen  of  yyc(!<-<'bii»  tardiffradw  [Stenupt  JtmanieMt  lUig.]  described  by 
Flower  (Tnms.  Zool.  Soc.  vol.  v.  ])p.  If):?  rf  s^rq.)  there  arc  some  sliirht  differences. 
Thus  the  suleus  y  appears  to  be  absent  and  x  is  joined  to  tbe  coronal  sulcus,  the 
resultant  luirow  being  called  "  iufero-frontal,"  ivbieU  is  the  name  Flower  gives  to  the 
coronal  sulcus  of  £«ntitr.  The  sulcus/  is  represented  as  a  long  sagittal  furrow,  which  is 
called  **  8apero>ftonial"  (p.  104).  The  writer  remarks  that  the  Sylvian  fissure  "  mokes 
a  slii^ht  change  in  direction,  continuing  to  extend  backwards"  (p.  104),  but  thinks  that 
the  lateral  sulcus  of  the  Lemur  is  ubsent. 

He  represents  a  well-developed  postlateral  sulcus,  such  as  is  not  found  in  my  specimen. 
Concerning  this  he  says :— >"  A  small  sulcus  running  in  a  transverse  dureetion  on  the 
upper  surface  of  the  hemisphere,  at  the  junction  of  the  parietal  and  occipital  lobes, 
recalling  the  '  temporo-oecipital '  {gdaaure  perpeui/lo'l'iire  t:rh'riic)  of  the  Qiiaclruraana, 
which  lissure  is,  however,  wantinir  in  the  smaller  American  Apes,  as  in  Lemur  '  (p.  lo  t). 
Wc  have  seen  above,  however,  that  it  sometimes  occurs  in  Lemur,  especially  in  the 
species  wmm* ;  and  even  when  absent  as  a  separate  element  it  b  probably  represented  in 
the  **  toil "  of  the  lateml  sulcus,  both  in  Lmwr  and  Iffetieebm. 

In  the  specimen  in  the  College  of  Siirgeons  Museum  (fitr.  11)  the  postlateral  sulcus 
is  n  <<rpirate  element  on  the  left  hemispbere,  but  is  mei^  in  the  lateral  sulcus  on  the 
right  side. 

Tbe  upper  end  of  tile  postsyivian  sulcus  bends  forward,  as  it  ioes  in  many  Lemurs. 
On  the  right  hemiBpherB  it  presents  an  additional  nuBua  pamUeL  to  the  lateral  suleus. 
In  both  beniaplieres  there  is  a  little  suleus  behmd  the  upper  end  of  the  poitijlvlan 
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sulcus.  In  an  Ape's  brain  this  would  be  called  "  inferior  tem]ini;il.""  In  this  hiain  the 
sulci  a:  and  v  ripp<'.ir  to  hp  joined  to  the  coronal  to  form  a  tririuli.itc  |);if.torn. 

There  is  also  a  small  collateral  sulcus  (fig.  12,  b),  such  as  tlic  brain  of  Lemur  prcsentti. 

Beddard  mya  that  ** there  appew  to  be  more  diffmnces  between,  tbe  bmn  of 
{N^etieebua  tardiffradM]  and  that  of  its  congener  I^eticebiu  jawmieut  tbajt  between 
the  different  species  of  Lonmr  ....  llic  brain  is  more  rounded  in  front,  and  the 
cerfbpUum  more  fully  exposed  than  is  indicate<l  in  Sir  W.  Flower's  figure  of  y.  ji:iv<riuciitt. 
The  angular  fissure  [Beddurd  thus  refers  to  Ihc  sulcus  designated  /  iu  my  account  and 
mistakes  it  for  the  *  lateral ']  is  short  and  instead  of  being  straight  it  is  crescentic  .  . 
the  concavities  facing  each  other.  .  .  Tbe  infero-frontal  [coronal]  seems  to  be  less 
conspicuous  than  in  the  other  species  of  the  genus  and  on  one  side  of  the  brain  it 
ran  back  to  join  tbe  curved  (anteriorly  convex)  presylvian  (is*;ure  'the  sulcus  j-J,  the 
homologue  (rj  of  which  lattei'  in  N.  Jacanicutt  has  a  totally  diil'ci'cuL  direction.  The 
pavido-codpital  (*  Simian*)  finum  [postlateral  sntci]  are  b^ter  developed  than  in 
N.JwM»ie««  and  reach  the  interoerebral  sulcus"  (Froc.  Zool.  Soc.  1895,  p.  Mit), 

The  differences  in  shape  vrbioh  Beddard  regards  as  specific  features  [  have  been 
nnablp  to  f.uil  upon  ♦•xainining  a  series  of  crania,  and  the  fratinv  s  (tf  {{.o  stilci  tipoii 
which  he  lays  stress  are  individual  variations  such  as  also  occur  in  undoubted  examples 
of  the  spedea  tardigradta.  So  far  as  ont'  can  be  guided  by  the  evidence  of  cerebral 
anatomy,  there  is  no  reason  for  splitting  up  tlie  spedes  tardigradu»  to  make  another 
species  [jovauicns). 

There  can  be  little  doubt  tiuit  tbe  bniin  which  Chudzinski  described  under  tbe  title 
*'  Lori«  ffr<icili«"  (Bull.  Soc.  d'Anlh.  ltiU5,  p.  43(3^  is  really  tbat  of  ^'jiclii'cbvH  tardi- 
(fradus.  It  presents  the  arrangement  of  suioL  typical  of  the  latter;  and  this  is  very 
different  from  that  of  Lorit,  'llie  Sylvian  Assure  is  joined  to  the  lateral  m  the  typical 
manner,  and  the  latter  ends  in  a  bifid  eztreniiiy,  which Chudsinski  calls  "  portion  exteme 
de  la  st  issuro  oceipitjile  "  ;  this  is  the  postlateral  sii!pn«!. 

'1  he  sulcus yi  the  postsylvian  and  tbe  trimdiate  com[)lex  of  the  sulci  .r,  y,  and  coronal 
resemble  those  described  above  in  the  specimen  belonging  to  the  College  of  Surgeons. 
There  is  a  small  sulcus  behind  the  upper  cmd  of  tbe  postsylvian. 

Ziehen  based  his  account  of  tbe  brain  in  this  genus  (Arch.  f.  Psycb.  xxvtii. 
pp.  002  00(;')  on  fi>ur  specimens  (one  of  which  is  in  the  College  of  Surgeons,  and  another 
in  the  British  iluseum).  He  calls  the  mesially-hent  extrenuty  of  the  lafenil  sulcus  the 
'*  lludimeut  der  Fissuia  parieto-occipilalis  lateralis."  [In  respect  to  this  sulcus  the 
condition  represented  in  his  drawing  resembles  my  type  specimen.] 
'  The  suld  which  I  have  labellcdy;  and  y  be  regards  as  tepn'Seiitatives  of  the  sulcus 
centmli'!. 

The  sulcus  behind  the  upper  end  of  tbe  postsvivimi  (bis  "temporalis  superiui"  ") 
is  called  "  temporalis  inferior."  Another  small  sulcus  behind  tue  lower  part  ot  tli«' 
pobt«yIvian,  which  1  have  not  seen  in  any  of  my  si^wcimens,  i«  regarded  as  the  lower 
part  of  the  same  sulcus. 

lie  represents  a  suiall  separate  furi-ow  above  tbe  postsylvian,  such  as  is  often  prrseut 
in  the  Lemurs  {d) ;  and  the  connecting  limb  of  tlie  supra-  and  postsylvian  sulci  is  also 
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shown.    Urn  he  labels  **  Beheitokt&olc  su  0  [postvylTiim].'*    On  the  mflml  surface 

he  rf'iiresents,  in  addition  to  the  calcarine  group  and  the  intercalary,  a  small  rostral  and 
two  sulci  labnllod  ft'  and  y.  Of  these,  ft'  obviously  rpprrscntf  tlic  slight  depression 
produced  by  tiie  capsule  of  the  floccular  IoImjs,  whereas  y  represents  tiic  sulcus  1  have 
ORlled  "  cdlaterftl "  in  Zetimr. 

Like  Flower,  he  denies  the  presence  of  an  iiMute  (p.  006) ;  bat  this  arises  from  a 
nuisconccption  as  to  the  nature  of  tlie  regitm.  so^Ued*  Both  writets  mean  that 
a  definite  submeri^ed  area  is  not  found  in  tliis  ijeuus. 

Platau  and  Jacobsolm  repeat  the  curious  error  of  CbudeioHki  and  describe  a  brain, 
which  can  he  none  other  than  that  of  Jfifetieeitu  (ardigradutt  as  being  that  of  Stenopg 
ffraeili».**  for  not  only  does  it  exhflnt  the  plan  of  sulci  distinctive  of  NffcHe^iUt  but 
its  dimensions  also  arc  those  of  this  genus  and  not  those  of  Lon's  iSf&nopt].  If  the 
brain  which  they  dcscribp  really  beloncrs  to  the  jjenus  Lor/rt,  we  .^liouKi  have  expected 
some  comment  from  tlie  authors  as  to  il<4  aberrant  characters,  whicli  a  comptmsou  of  the 
memoirs  of  Seddard  and  Ziehen  ought  to  have  demcostrated.  [Moreover,  a  study  of 
their  aooount  ('  Handboch,'  last  few  lines  on  p.  194  and  p.  195)  might  lead  one  to  suppose 
that  the  authors  do  not  clearly  distini»uish  between  the  terms  Lotm  gracilis,  Stenopt 
ffracilis,  Sfptiop^  fdrdifpuith's,  S/mojts  jacaiiicim,  and  Ni/r! icebifs  frrrrliffradus.] 

The  condition  of  their  specimen  differed  from  that  of  luiiir  in  possessing  a  separate 
postiatmd  salens  and  an  inferior  temporal.  In  these  respocts,  iu<!  wuU  as  in  the  features 
of  the  mesial  surfhee^  it  resonhles  the  spedmen  in  the  College  of  Surgeons. 

The  sulci  which  Ziehen  called  "  central "  the  above  authors  regard  as  **  ^reoeotial.** 
Otherwise  they  closely  follow  tho  teaching  of  (be  T^trecbt  psycholno-ist. 

They  it;pn;isent  certain  small  furrows,  which  Imve  not  been  mentioned  above,  such  as 
those  labelled  "  Spur  eines  Sulcus  fronto>orbital "  and  "  Fissura  sublimhioa  posterior,'' 

In  addition  to  these  reooids>  I  have  examined  two  cnnia  of  this  genus,  and  from  one 
a  plaster  mould  of  the  Lrain-caTity  was  made. 

In  one  specimen  (Collc;^  of  Siir'^enns,  specimen  2l>n,  Inbolled  '*  Lorl.t  Jitrtiiiir'i.t") 
I  foxuid  characteristic  suprasylvio-kteral,  j)Ostsylrian,  and  orbital  sulci,  the  triradiate 
coronal  +^+y  complex,  and  the  sulcus/.    In  atlUilion  there  was  a  separate  postlateral. 

fHiere  seemed  to  be  a  diagonal  sulcus  between  the  sulcus  «  and  the  Sylvian  complex, 
but  of  this  I  cannot  be  certain. 

The  oilier  speeiiiK  II,  \v1iicli  wms  i^iven  me  by  rnjifain  Stanley  Phnror,  presenterl  a  pattern 
which  diti't're<l  from  tlie  last  in  tln^  abseriee  of  any  trace  nf  a  diaironal  sulcus;  it  alsn 
possessed  modihcatious  ot  the  upper  ends  of  the  postsyiviaa  sulci  in  the  two  hemispheres 
exactly  analogous  to  those  found  in  the  respective  hemiepheres  of  the  bram  in  tho 
College  of  Surgeons.  Thus  the  upper  end  of  tiie  sulcus  was  bent  fonvanl  on  the  left 
hemisphere ;  but  bifurcated,  and  its  chief  branch  bent  back  on  the  right  side.  There  is 
also  an  inferior  teinpnr?il  sulcus. 

It  is  iutcrcstiii£»  to  note  in  these  two  casts  that  tiiere  is  a  defiuite  jKwtlatonil  sulcus  in 
all  four  henu&pliercs,  and  in  none  of  them  is  the  caudal  extremity  of  the  lateral  sulcus 
bent  mward,  as  is  inirariabty  the  case  when  the  sepante  postlateral  sulcus  is  absent  A 
comparison  of  the  brain-case  of  niy  type  specimen  with  tibe  other  oianium  fitom  Ghiseh 
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shows  lhat  the  scparritc  postlateral  sulcus  orcupirs  the  siunc  position  in  regard  to  the 
skull  as  the  mesially  bent  end  of  the  lateral  sulcus  ol  the  other  specixnea. 

The  biain  of  Perodietie»$  presentB  wnne  rvty  intaresting  features. 

The  olfaetoiy  parts  of  the  Itrain  feaemble  the  ooiffeepmidiog  Tegunu  in  ISffeHe^uf, 
The  xhinal  fiasure  fceembles  that  already  described  in  the  latter  senna. 

Fie  13 

SI' I 

ho-  so  fr 

Pfradiflirut  pOUo. 
Left  latoral  aspect  of  Uie  brain.   Nat.  slsa. 

The  "  Sylvian  fissnro"  i?  compo'^ccl  of  the  pseudosylvian  and  suprasylvian  sulci  as  in 
Zemur,  but  the  latter  luri'ow  is  nut  joined  to  tlic  lateral  sulcus  as  it  is  in  Nyclicebu-B. 
The  lateral  sulcus  is  a  aimple  arc  snrronnding  the  upper  ends  of  the  suprasylrian  and 
poatsylvian  sulci.  The  hitter  is  bent  forward  at  its  upper  end,  as  often  happens  in 
JAmxa:  There  is  a  typical  weU<devcloped  orbital  sulcua  and  also  a  irell*defined  coronal. 

Thp  most  iiitfresting  feature  of  this  brain,  however,  is  an  extensive  transverse  furrow, 
placed  between  tiie  coronal  and  lateral  sulci  in  exactly  the  same  manner  as  the  sulcus 
centralis  occurs  in  its  most  primitire  form  in  the  Apes.  This  snleus  is  obviously 
formed  by  a  blendtng  of  the  sulcus  /  of  the  Lemurs  with  a  sulcus  such  as  I  called  x  in 
NyclicebHa\  in  the  genus  J^nur  this  sulcus  is  prolwbly  rciursented  by  the  bent  piece  (• 
of  the  sulcus  coroualis.  The  mesial  surface  of  tlm  htttuiaphere  resembles  that  of 
NyclicehtH. 

lieddard  described  a  brain  of  Perodieiiem  (Proo.  Zool.  Soo.  1895,  pp.  141  &  145)  whicb 
presented  features  essentially  identical  with  that  in  the  College  of  Surgeons.   His  account 

is  iiinrred  by  the  fact  that  he  failed  to  recognize  the  lateral  [biii  "  angular "  sulcns]  in 
yijvt icchns  \  and  most  of  his  description  of  the  brain  of  Pcnidift'tciis,  which  is  concerned 
with  tliis  point,  is  consequently  valueless.  lie  also  quite  needlessly  confuses  his  account 
by  the  misuse  of  the  word  "  presylvian,"  which  be  applies  to  the  sulcus  which  I  have 
tentatiTely  suggested  calling  **  central."  The  postsylmn  sulcus  bends  forward  as  in  the 
la^l.  spcfiiiien. 

ZioluMi  (Arch.  f.  Psytli.  xxviii.  p.  (KJll  dcscribi  s  titp  s;\me  l)rain  of  Ferodicticns  as 
my  sell ;  but  as  I  had  to  remove  the  anicbnoid  and  pia  membranes  before  ii  «iis 
possible  to  study  the  arraogeuieut  of  th«  sulci,  his  account  can  haixlly  be  regarded  as 
an  accurate  description.  Bis  illnstration  (fig.  8)  bears  very  little  resemblance  to  the 

specimen  in  the  Boyal  College  of  Siui^eoiis,  and  is  obviously  adapted  from  one  of 

Bffkhud's  (h;i\\  in^s  iop.  rif.  fig.  2b,  p.  1  l.j).  Zielien  quotes  the  writings  of  fieddard, 
v:in  der  ll()e\cii,  atid  van  (Jumper  in  reference  to  tlic  Inaiii  in  Pi^rDiUrf Irns. 

An  examiuatiou  of  the  ridges  upon  the  inner  walls  ol  tiie  cranium  oi  a  specimen  of 
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Perodi^iem  (Royal  College  of  Surgeons,  no.  295}  Fereals  a  pattern  identicRl  vith  that 

seen  in  the  actual  hrain,  which  I  have  just  desorihed. 

In  the  little  brain  of  Loria  grnnlis  <lie  olfactory  parts  closely  respmble  tlioso  of  thf> 
other  two  genera  of  Lorisinje.  The  upper  ends  of  the  supra-  and  postsylvian  sulci 
approach  very  near  to  one  another  on  the  left  hemisphere ;  on  the  right  hemisphere  the 
former  ii  prolonged  into  a  hook  surrounding  the  upper  end  of  Ihe  poetoylvian.  There  is 
a  simple  arcuate  lateral  sulcus  and  a  small  postlateral.  There  is  a  small  ohlique  orbital 
sulcus;  and  a  shalloir  furrow  placed  far  forward  nuij  represent  the  ooroual  sulcus. 

Y\^.  14. 


sa. 


latent]  uprat  of  the  laft  eenVnl  hmiqtlMBe.  Nrt. 

There  is  also  a  small  inferior  temporal  sulcus  on  the  left  hemisphere,  as  in  the  brain  of 
IfjfotieebM.  On  the  mesial  snrihoe  the  typical  calcarine  group  and  shallow  intercalary 
and  oollatexal  sulci  are  fonud. 

Beddard  exaininerl  tlio  brain  in  two  sprcimpnsof  Lorls  (jrocilisi,  and  stated  that  "there 
arc  only  three  fissures  plainly  visible — tlic  Sylvian,  tlic  ani^ular  [lateral],  and  the  nntero- 
teraporal  [postsylvian] "  (Proc.  Zool.  Soc.  lb9o,  p.  146),  [His  representation  of  the 
brain  (fig.  8)  is,  however,  ao  studded  witii  iDnnmeiable  ^ider>like  fignies  as  to  he 
quite  nnintelligihlA]  In  one  of  his  specimens  there  was  a  sepsrato  postlateral  [his 
'*  parieto^cipital  "]  sulcus  on  one  hemisphere. 

(rervais's  illtistrfttion  (Tourn.  do  Zoolo?ie,  t.  i.  pi.  2.  fii,'.  2)  is  nfcfnl  as  a  drmou- 
st ration  of  the  actual  size  and  shape  of  tiie  brain  in  Loris;  but  JSeddard's  criticism 
dl  his  repreeentatian  of  the  suld  is  quite  jnstified.  Among  the  Lemurs  it  is  possible,  if 
the  investigator  has  studied  the  e£M:  of  brain*form  on  the  cnuiial  wall  in  some  memhers 
of  the  Order,  1o  form  a  very  good  idea  of  tlic  cmRguration  of  the  actual  brain  from  an 
examination  of  tho  brain-case.  But  Qervais  has  not  exercised  sufficient  caution  in  the 
representation  of  the  plaster  casts,  and  gives  an  altogether  erroneous  idea  of  the 
oonfigaration  of  the  hrain. 

Ziehen's  account  of  the  hiain  in  this  genns  was  based  upon  the  specimen  in  the  Royal 
College  of  Surgeons  and  another  specimen  of  his  own.  He  represents  the  lateral  aspeet 
of  the  1(  ft  hemisphere  (Arch.  f.  Psychiat.  xxviii.  fig.  fi,  p.  908).  Tlic  Sylvian  ftssnrr, 
urbital  sulcus,  a  very  short  postsylvian  sulcus  and  a  "  Scheitelstiick  "  above  it,  a  lateral 
and  postlatemi  sulcus  are  all  shown ;  but  in  addition  there  is  a  transTorse  sulcus  JabeUed  c, 
not  present  in  Beddard's  specimens  nor  in  that  in  the  College  of  Surgeons.  Tlie  lettrar 
e  is  used  by  Zi<-hcn  to  dcf^ignato  the  central  sulcus  in  PerodieUcMf  and  hoth  the  sulcus 
which  I  call/  and  that  designated  x  in  NjfcUeebtu, 
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The  Brain  in  thk  GAi,AGiN.t:. 

The  brain  of  Gnhifio  Canietti  may  be  rpjrarflccl  ii^  the  simplest  and  most  generalized 
umoug  the  LemurSj  it  wo  except  timt  of  Tarsiug,  which  exhibits  a  peculiar  cotubinatiou 
of  primitive  and  pithecoid  feaium  im|)€rfcctly  dii^guised  by  its  strangely -distorted  form. 

The  features  of  the  rhinenoephaLim  in  Oalago  foemble  on  the  -whole  thoae  of  the 
Tx)riKinic ;  but  the  olfuctory  bulb  is  plumper  and  the  Tbinal  flttttce  is  HMte  complete  than 
it  is  in  any  otlior  trenus  amonij  the  Primates. 

The  brain  ui  this  spccie^i  is  remarkable  (among  thuso  of  Lemurs  ol  a  corresponding  size) 
for  the  paucity  of  sulci.  Only  the  most  stable  and  constant  sulci  are  present,  and  these 
in  a  typical  and  dearly  defined  form  (fig.  15). 


fi'flliltfo  Oarivtti. 

L)iU.T*t  aspect  of  tl>«  left  cerubrul  hcmisphore.    NaL  miie. 

The  "  Sylvian  fissure  "  is  constituted  like  that  of  the  Lorisinse,  no  submerged  area 
being  found  betiraen  its  two  eonatituent  sulcL    The  pseudoaylvian  sulcus  is  yeiy 

shallow. 

Above  the  upper  end  of  the  suprasylvian  (Sylvian)  furrow  there  is  a  very  short  lateral 
sulcus,  which  is  quite  straight  in  one  fatain,  hut  slightly  arched  in  the  other. 

llicre  is  a  simple,  straight,  clean<cut  orbital  suleua  panlld  to  the  auterior  lattaal 
fissure. 


(ianuui. 

"iSamX  Mpect  of  tiie  rtgbt  cmbnil  beniuiihm.  "Sat.  tiM. 

In  one  of  the  two  brains  of  Galago  Ganietli  there  is  a  shallow  depression  far  forward 
on  the  hemisphere  just  above  the  orbital  maririn  :  it  represents  the  coronal  sulcus. 

It  resembles  the  biuin  of  Lejjidolemur  in  having  no  well-defined  postsylviau  sulcus ; 
but  on  the  left  hemi^here  of  one  specimen  there  is  a  &int  depression  in  the  situation  of 
this  furrow.  Thb  we  hare  seen  to  happen  sometimes  in  LepiMemur. 
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Tho  typical  calcarine  trroup  of  sulci  closely  reseniljles  tliiit  already  described  in  N'/cti- 
cebu«\  There  is  a  simple  linear  intercaiarjr  sulcus  above  the  anterior  two-thirds  of  the 
corputi  caillosum.  la  oue  braia  there  is  also  a  very  small  oblique  rostral  sulcus  placed  fur 
forward  on  the  medal  txahob  of  the  bemiapbere. 

TIte  hi^pooampil  foroiation  piesents  the  Igrpical  features,  with  a  huge  hippooamittl 
tubercle  and  distinct  circumsplenial  vestiges. 

Tlie  cf'rebml  hemisphere  is  '.iO  rj  mm.  long,  and  its  posterior  extremity  is  drawn  out 
into  a  distinct  caudal  (or  occipital)  process.  Tiio  corpus  callosum  is  13-5  mm.  long,  and 
its  splcDiam  i«  11  nun.  in  front  of  the  occipital  pole  of  tin  hemtqpheve.  The  maxiaimn 
deptili  of  the  hemispheire  it  19*5  mm. 

Although  the  brain  of  Galago  crasaicaitdata  is  only  a  little  larger  than  that  of 
Gamett's  species,  there  is  a  noteworthy  increase  in  the  number  and  extent  of  the  sulci. 
This  fact  becomes  more  interesting  and  sigaifloant  when  it  is  observed  that  the  pattern 
mapped  out  by  the  new  aoki  it  identical  with  that  finuid  ia  the  genus  Lemnt. 

The  characters  of  the  ceiebcU  hemiqpheM  of  the  GieatGal^ 
by  saying  that  it  is  a  brain  of  the  same  shape  as  (althoogh  ilightl7  larger  than)  that  of 
Garnett's  Cralago,  with  the  sulcal  pattern  of  a  Lemur. 

The  upper  extremity  of  the  Sylvian  fissure  bends  slightly  backward  and  approaches  the 
Wjpgm  end  of  the  postsy Irian  snlciUi  at  so  often  happong  in  the  gennsXenwr.  The  poit> 
•ylThm  miens  is  represmted  in  the  brain  in  the  EoTal  Golkige  of  SnrgeonB  needy  bgr  a 


Lateral  «ap(Ct«ftb«  Ml  gardbrnllMialiplwn.  Nstiiw. 

shorli  fnnow  corresponding  to  its  upper  end,  whereas  in  Beddeid's  specimen*  it  is  tiie  lower 
end  of  the  sulcus  which  is  deepest.   In  the  skulls  of  tliis  species  which  I  examined 

there  was  a  low  rid?p  representing  a  sulcus  as  extensive,  though  not  so  deep,  as  that  of 
Letnur.  The  ]jost sylvian  sulcus  must  be  re|,'urded  as  poorly  developed  in  all  the 
Galaginse.    Another  instance  of  this  luu>  already  been  seen  in  the  genus  Ziepidolemur. 

In  Beddard's  spedmen  the  intenl  snbsus  (wldch  he  calls  ** angular")  is  represented  as 
a  short  linear  furrow,  like  that  of  Garnett's  Galago.  But  in  the  actual  brain  (and 
also  in  a  skull  of  (his  .s[)ecies  laht-Iled  "  Otixjalc  Kirkii in  the  British  Museum)  1  have 
found  evidence  of  a  uiucli  nion-  extensive  arcuat  e  lalcml  sulcus  surrounding''  the  upper  end 
of  the  Sylvian  hssure.  In  the  brain  iu  the  lloyal  Culicge  uf  Surgeons  the  posterior  end 
of  tiiis  salens  is  bent  mesialfy ;  and  at  a  short  dutsnce  behind  it  thete  are  two  shallow 

•  Prw:.  Zooi.  tioo.  1805,  p.  146,  fig.  4. 
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Iransrerse  furrows  (in  Bcddard's  specimen  tlierc  is  only  oue,  which  is  labelled  "parieto- 
occipital ")  representing  the  postlateral  (transvefse  occipital)  sulcus.  The  anterior  end 
of  ibe  mleus  extends  downwa«d  in  front  of  the  Sylvian  ilsaare  for  a  akoiei  distance  so  as 
almost  to  vracli  the  caudal  end  ofassgitt^il  sulcus  (ooronalis).  Tlie  latter  is  bent  in  an 
olthise  angle  in  the  brain  I  have  fxamint'd  ;  in  Beddard's  specimen  it  is  apparently 
represented  by  two  separate  sulci  (labelled  " infcro-frontal  *')  in  tlie  same  straight  line; 
and  in  the  skull  of  Kirk's  Galago  there  is  a  ridge  representing  an  extensiTe  straight 
sulcus  directed  obliquely  forward  and  mesiBUj,  as  in  Lemur.  Above  the  sulcus  conmalis 
there  is  a  faint  di  1 1  <  sion  (/),  such  as  is  found  in  Lemur. 

On  the  mesial  surface  the  suld.  am  grouped  as  in  Qamett's  Galago.  There  is* 
however,  a  sulcus  «. 

From  an  examination  of  the  skull  of  Oalago  JUonteiri  (Boyal  College  of  Surgeons, 
specimen  No.  286,  Osteological  Series),  I  can  definitely  state  that  the  bram  is  of 

the  same  shape  as  that  of  Gamett's  (lalago,  and  presents  rhinal  and  Sjiivian  fissures  and 
an  orbital  sulcus  of  the  same  type.  Thore  must  have  been,  however,  an  extensive, 
though  slinllow,  postsylvian  sulcus,  the  upper  end  of  which  curves  upward  and  forward 
toward  a  lateral  sulcus  which  was  prolonged  unusually  far  back.  There  wa.s  also 
an  extensive  cwonal  sulous,  like  that  of  J>mtir. 

In  a  skull  of  OiUago  AUeni  the  most  notewortiiy  feature  is  the  impressim  of  a 
eresoentic  or  boomemng^haped  coronal  sulcus. 


Fit.  18.— JlfMrawtiM  AmMi.  Donal  aspect  of  tbe  brain.  Nat  uae. 
Fig.  19. — Microfthut  Smithi.    Left  lateral  asipott  of  the  brain,     x  2. 

Fiff.  20,—mcroediu  UnitAu   Lateial  aspect  of  the  left  cerebral  hemii^re,  diaiected  to  ehov  the  bipp»< 

eanpw  and  tb«  ealeariaa  tmbmm.   x  S. 
Jig.2l.—Mi€mAv$8miAi.  llcalal  a^^  of  flw  yigbt  totdinl  banuipben.   k  2. 

The  cerebral  hemisphere  of  the  small  bmin  of  .l/lcrorff^uH  Smith/  resembles  that 
of  Galago  in  shape.  It  is  15  5  mm.  long  (without  the  olfactory  bulb,  which  projects 
almost  8  mm.  in  front  of  the  hemisphere) ;  its  nuudmum  depth  is  10  mm.,  and  its 
greatest  breadth  7-5  mm.  (each  hemisphere).    Tbe  lateral  eawlo*ventral  maxj^  is 
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13*5  mm.  lung,  and  is  bo  oUiqne  that  its  lower  end  (meastmd  in  piojeetion)  is  10  nun. 

furtlier  foiMard  than  its  upper  end.  The  natifonn  eraincnco  of  the  pyriform  lobe  ir 
a  very  narrow  conical  projection  on  the  Ixise  of  (hi;  hemisphere.  As  in  the  genus 
Zetnur,  and  unlike  the  condition  found  in  the  Lorisinu;,  tlic  orbital  excavation  extends 
baek  to  the  Sylvian  fissure. 

The  thin,  vertically-placed,  leaf-like  olfactory  bulb  leMffibles  tbat  of  the  LorisimB. 

The  rliirial  fissure  is  almost  wholly  obliterated. 

The  Sylvian  tissvue,  which  is  constituted  like  tbat  of  Galago  and  the  Lorisiuie, 
extends  obliquely  upward  and  backward  on  to  tiie  dorsal  surface,  and  divides  the  latter 
into  a  broadly  expanded  postoimr  part  (whioh  extends  as  a  thin  leaf  over  the  corpora 
quadrigemina  and  the  anterior  part  of  the  eevebellam)  and  a  narrow  tapering  anterior 

part. 

There  is  a  typically  triradiate  grouj)  of  calcarine,  i*elrocalcarine,  and  paraealcarinw 
tiulci,  the  greater  portions  of  which  are  situated  in  the  mesencephalic  fossa  on  the  lower 
eurfsoe  of  the  caudal  region  of  the  bemisphere.  There  are  no  other  sulo. 

The  notes  on  the  brain  in  Mlcrocebua  and  Chiroyale  in  the  oft-quoted  memoirs  of 
Gerv.iis,  Beddard,  and  Ziehen  add  little  more.  "Reddard  records  the  preseoioe  of  a  TWy 
small  lateral  (bis  "  angular  ")  sulcus  (Proo.  Zool.  Soc.  1895,  p.  147). 

TbS  BbAXN  IV  THE  iKDBISlKiB. 

Tractically  nil  that  is  known  of  the  structure  of  the  brain  in  this  sub&mlly  is  contained 
in  that  part  of  the  *  Histaiire  Notnrelle  des  MammifSces'  of  MIC.  Alph.  HilniyEdirards 

and  Alfr.  Grandidier  which  forms  volume  vi.  of  Alfr.  Grmdidier's  i;reat  '  Ilistoiro 
de  Madat^nsear.'  The  other  meino'.rs  whicli  refer  to  the  lirain  of  any  of  the  Indrisintu  — 
viz.,  those  of  Zuckerkandl  and  Chudzinski — either  add  nothing  new  or  are  borrowed  from 
Milne- Edwards's  great  work.  Tlatau  and  Jacobsohn  derive  their  account  of  the  brain  of 
Indrit  from  Chndainski,  to  whom  tbey  accord  all  the  credit  for  a  research  which  U 
either  wholly  or  for  the  greater  part  obrionsly  a  reproduction  of  the  account  given  hy 
Milne-Edwards. 

Cicrvais  describes  moulds  oi"  tlie  cranial  cavity  in  tbe  Indrisinae.  He  do.^'s  nut  secni, 
however,  to  have  exercised  sufficient  care  in  the  study  of  the  impressions  whicb  currespund 
to  the  cerebral  sulci.  For  in  the  Lemurs,  and  espedally  in  the  genera  ProjpUkwv*  and 
Jadrii,  it  is  possible  to  accurately  map  out  all  the  sulci  on  the  outer  surface  of  the  oecdiral 

hemisphere,  if  a  eritiwil  examination  be  madcol  the  prominent  bunv  ridges  on  the  inner 
face  of  the  cranium  or  of  the  furrows  produced  by  theie  ridges  on  a  mould  of  the  cranial 
cavity. 

I  haTeexamiaed  a  considerable  series  of  crania  of  the  Indrisinie  in  the  British  Museum 
and  in  the  CcUeetion  at  the  Boyul  College  of  Surgeons,  and  have  thus  been  able  to  gain 

a  much  more  aecurnte  eonception  of  the  plan  of  the  sulci  than  that  OOnvejed  by  tho 
lithographs  iivliieh  illustrate  liic  '  Mistoire  de  ^ra:lai,'asear,' 

Dt.  Forsyth  !&Jajur  leut  uie  an  excjllcnt  skull  of  an  adult  male  I^ropiihecus  diademu. 
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in  which  the  roof  of  the  cranium  had  been  lemoved  by  a  clean  aaw^cut.  This  I  shall 
adopt  as  a  type. 

Tbe  owttbnl  hnmiapharet  trere  62  mm.  long,  40  mm,  broad  (i  e*  SO  mm.  eac^), 
approximately  84  mm.  deep. 

The  olfactory  Inilbs  must  hare  been  almost,  if  not  quite,  completely  overlapped 
hy  the  hemispheres ;  and  about  fSA  mucb  of  the  cerebellum  was  exposed  a*  is  the  case  in 

the  genus  Lenmi'. 

The  orbital  e»»Tation  exteoda  bade  as  far  aa  the  lower  end  of  the  Syl?iaa  fissure ;  but 
it  does  Bot  extend  upward  to  ao  great  an  extent  aa  in  Lemitf. 


Tlic  rhinol  fisstircs  nrc  mucli  iiioip  extensive  find  complete  tlian  tliev  are  in  niiy  otlipr 
subfamily  o£  Lemurs  (excepting  the  (ialagos),  as  is  well  shouii  in  -Milne-Edwards s  and 
Grandidier's  illustmtiowi  {*  Histoiie  de  Madagascar/  (2)  tome     pi.  86.  figs.  8  &  3). 

Tbe  Sylvian  tissure  does  not  differ  firom  tiiat  of  Lrmur.  In  this,  as  in  most  of  the 
examples  of  Pmj)i(/iecu«  examined  (compare  also  Milne-Edwards's  pi.  98.  flnrs.  1  A:  3), 
tlio  upper  exlremitv  of  the  suprasylvian  sulcus  is  strnnsly  curved  l);iCAward,  being 
<*Uviously  united  to  tiie  small  sulcus  (d)  which  is  intercalated  between  the  upper  ends  of 
the  Sylmn  and  postsylT^n  suld  in  most  Lemurs. 

There  is  a  typical  postsylviau  sulcus,  the  upper  end  of  which  is  bent  forward  (in 
viiiyin^  degrees)  in  all  cases.  Thei-e  is  a  cle-arly-dofined  oiLital  sulcus  j)laced  alongside 
I'^'p  nlfnoton' bnlh.  It  i"  snbi'"»ct  to  cjroat  variations  in  form.  On  tiie  left  hemisphere 
(it  t  his  and  e\  cry  other  biaiu  which  1  exaiained  (although  Milnc-Edwards's  case  isan  ex- 
ception, <fp,  cU.  pi.  86.  fig.  3)  the  simple  primitive  linear  fbcmof  the  sulcus  is  mamtaiaed; 


Kig.  22. — J'fopithfcii*  ili'tilti.in.    VhlM  of  (he  dor-ial  »iirf:io«  of  tkt  IWUil.    K«t»  aln. 
Fig,  2',i. — PropiiliecHt  dindema.   Ijbft  liiteni  upcot  of  Mme. 
Fig,  24.—  Ripht  lateral  aspect  of  same. 
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whereas  on  tlio  riglit  side  of  this  and  two  other  specimens  an  jrre;?ulai  ity  is  iiifrorluepd 
by  the  development  of  a  sidc-brancli.  The  diagonal  sulcus  seems  to  bt;  more  coostaut  iu 
the  genus  Fropithecua  than  in  any  otlicr  Lemur. 

In  only  one  eta»—FropUheeu»  OoquereU  (ft».  27) — was  its  pi^esence  doubtful ;  and^  an 
in  tfaat  particular  instance  the  lateral  bmnch  of  the  orbital  siiluug  is  unusually  long  mid 
caudally  extortdiMl,  ilie  diagonal  sulcus  can  hardly  be  rcg  ii  ili  d  ns  ;i1)5.init  rvim  in  that 
case.  The  oihor  suU  i  on  the  outer  aspect  of  the  liemisphcre  exhibit  a  very  iuterestiug 
and  most  siguihcuni  series  of  variations. 

in  the  type  specimen  of  PropUkeeut  dMlema  (ftgs.  22»  28,  and  21)  there  are  lateral 
and  coronal  sulci  not  unlike  those  of  Lemur  fulrm,  but,  in  addition,  there  is  a  small 
transYcr'se  fuiTuw  ini^'rcalalcdVir'twopn  the  lateral  and  cm-dnil  sulci,  which  recalls  the 
ventral  extremity  of  the  sulcus  termed  •*  central  "  in  I't'i-oiitcth'tts. 

The  posterior  extremities  of  the  lateral  sulci  on  the  two  hemispheres  dirre  mesially, 
as  so  often  happens  in  the  genns  Xemur  when  a  well->defined  postlateral  sulcus  is  not 
pi  t  &ont.  There  can  he  little  douhtthat  these  mesially-curved  extremities  of  the  lateral 
sulci  may  be  explained  in  the  same  way,  ovt-n  though  two  short  transverse  furrows  arc 
present  in  the  right  hemisphere  behind  the  lateral  sulci.  In  a  specimen  of  Propitiiecuti 
rerrcuuxi-t  (fig.  25),  and  also  in  the  actual  brain  of  Tropil/iccus  diademu  represented  iu 


see.         /  \  d. 


Pr^il/ufut  Vtrnattxii. 
Plftn  of  On  nlei  on  the  htenl  aapeot  of  tho  left  ceiebnl  hemwpbere.   Xat.  Rise. 

the  '  Uistolre  de  Madagascar,'  (2)  tome  vi.  pL  8G.  fig.  1,  tiie  presence  and  position  of  a 
definite  postlateral  salens,  and  the  absenoe  of  an  inwardly.hent  tail  to  the  lateral  snlous, 
clearly  complete  the  demonstration  of  the  identity  of  these  two  strnctQres.  It  is  further 
of  interest  to  note  the  presence  in  the  actual  brain  of  Fropitheem  diadema  of  two 

small  transverse  fnrrows  such  as  wo  have  seen  in  a  ca-^t  of  the  same  si)«>cies :  seeinij  that 
these  furrows  exist  behind  a  deliuite  sejiarate  postlateral  sulcus^  they  afford  a  further 
Jttsti&ation  for  the  statements  made  io  the  above  discussioo.- 
The  most  iostroctive  features  in  the  brain  of  PropU&eetu  are  the  rarying  phases  in 

the  grouj)  of  furrows  which  we  may  term  "  central." 

In  the  only  reprosontative  of  VropUhecus  diademu  (fiifs.  22,  '2:*,  an  1  21)  there  is  a 
small  tratiscersf  sulcus  in  the  situation  corresponding  to  that  oceuj)ieil  by  tlie  little 
lurruw  /  in  Lemur.   On  the  left  hemisphere  there  is  a  longer  trju»\  c.-j>e  sulcus 
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immediately  external  to  thia :  it  is  interposed  between  tbe  adjacent  ends  of  tiie  lateral 
and  ooBOiwl  sulcL  In  If  Hna-Edwavdi't  qMttami  of  this  tpedct  the  oonraqpoadiag  vakm 
i«  rapmoited  as  beb^  fused  to  the  coronal  solcui  {Hist,  lladag.  (2)  tome  Ti.  pL  80. 

^S-  ^  ^  coronal  sulcus  is  united  to  the  furronr  e  in  Zemm',  and  also  in 
my  specimens  of  Propithecus  Fdwdrds!  ffii^s.  28  and  29),  P.  I'erreaujtii  (fig.  26),  and 
P.  Coquereli(^^.  27).  On  the  right  hemisphere  of  P.  diadema  (figs.  22  and  24)  the  upp«r 
salens  (/)  is  lun^'er,  and  tlie  npper  end  (tf  the  loirer  transvme  suleos  (e)  is  bent  bade 
lehimd  tiie  end  of  the  Int^ral. 


Fix.     — Pvn^iUitet*  Vtrrmvjtii.    I'lan  of  tliv  «uki  ou  tlie  •Dtcrior  portion  of  another  led 

«et«1ml  henbplMn.  Bftt 
Fig.  Vt^—ftoi>ith<rut  Coqutrdi.  PJ«it  of  III*  (oki  «a  th*  mtefi«r  porttoD  of  tlw  ri|ht 

oeKbral  beuie^bere. 
Fig;  S8.—IViyMllUci«  Aiminln.  Ditto. 
Fig. Ditto.  I^bwdtplMn. 

In  the  specimen  of  Propithccwt  J^dwardvi  (ligs.  28  uad  29)  the  arrangement  found  iu 
Zenuw  is  repioduoeiL  The  small  hirroir  /  is  oblique,  as  it  is  in  Lemtir.  On  tbe  left 
hemisphsM  tiie  nptnnied  caudal  nppeodfl^  (e)  of  the  coronal  sulcus  is  apparently 

separated  from  tlie  main  coronal  element. 

In  /'n/pif/wmn  Coquereli  there  is  vm  furrow  /,  and  tlie  sulcus  e  is  unusually  Jonj^ 
(tig.  27).  It  is  Joined  to  ilic  coronal  at  a  right  angle,  and  overlaps  the  end  of  the  lateral 
on  the  caudal  side.  An  exactly  similar  state  of  affiiiis  is  found  in  one  specimen  of 
Fropitheeuo  VerreansU  (6g.  S8) ;  but  in  another  specimen  (fig.  25)  of  the  same  species 
there  is  a  long  typical  central  sulcus,  like  that  found  in  Pcrodicticus:  it  clearly 
represents  a  fusion  of  elements  e  and  /  and  their  complete  emancipation  from  tbe 
iuttucnce  of  the  coronal  and  latoitil  sulci. 

The  omngement  of  the  bony  lidgus  corresponding  to  the  cerebral  said  in  a  cmnium 
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of  Tndria  brevicaudaim  in  the  Museum  of  tlie  Royal  College  of  Sui^ons  (Osteologica! 
Series,  No.  2af?)  is  represented  in  fiv;.  30.  The  uctiml  brain  of  a  representative  of  this 
species  has  been  well  represented  by  Milne-Edwards  (liist.  Madog.  (2)  tone  vL  pi.  87. 
li^s.  4,  4a,  4    and  4c). 

Tli«  drawittga  pttblished  by  Chndtiiisld  (BuIL  Sou.  Anthrop.  vi.,  vii.).  and  reproduced 
bv  Flatau  and  Jacobsohn  (Hai)(lbttcb,  p.  appear  to  be  borrowed  from  tb«  flgiues  4 
and  4  h  of  Milne-Edwards' s  ^^  ork. 

la  uy  specimen  (fig.  30)  the  upper  end  of  the  suprasylvian  sulcus  is  strongly 
recurred,  aa  it  is  m  Propithmu.  Itere  ii  an  unusually  long  postlateral  inloua,  as 
there  k  also  in  lliln6>£dwards's  q^men.  In  the  skull  the  ridge  for  the  lateral  suleus 
was  shallow  and  ill-defined,  and  seemed  to  be  broken  into  three  parts  {t,  t',  and  T'),  of 
whioh  ouly  the  anterior  {If")  was  promineDt.   It  seemed  to  be  joined  to  the  coronal 


Pig  30. 


sa. 


Fifr  M.~tiiilrit  firn  imudtthtt.    Left  lutorul  aspitt  of  a  cruni.il  e;i«t.  X.it. 

Fir.  3!.  — .(c.iAi*  limlj-r,    Literal  ex|iect  of  the  loft  cerebrul  bcmluphere.    Nut.  !<i/.o. 

sulcus,  which  was  nuich  loiii?<'f  tlian  in  MilnoEdwfirds's  specimen.  Judging  from  the 
condition  represented  by  Miine-Kdwurds  in  the  actual  brain,  I  am  inclined  to  regard 
all  three  furrows,  1*.  and  f",  in  ray  sjiedmen  as  repraseoting  the  lateral  suleus.  But 
the  lektiondiip  of  the  suleus  to  the  coronal  seems  to  indicate  that  the  former  siUcus 
may  also  represent  the  furrow  e  of  Propilhecm  (compnrc  fi^^s.  27.  2^^,  and  it)),  whir!i 
may  hav«  fused  with  the  Intrnil  sulcus.  This  is  u  matter  which  can  only  be  settled  by 
i%  careful  study  of  a  series  of  actual  brains.  This  sug-estion  is  put  forward  merely  as 
the  solution  whidi  seems  most  likdy  to  be  correct 

Ghudsinski  r^rds  the  sulcus  which  is  formed  by  the  union  of  the  furrows  /"  and  t" 
in  Milne-Edwards's  specimen  aa  the  *'  central  sulcus."  Ihtt  tbrrf-  is  iu  both  specimens  a 
small  sngittal  sulcus  /,  which  represents  the  similarly-labelled  furrow  iu  i'rojiiUieciu 
and  Lemur. 

The  orbital  sulcus  is  large  and  asymmetrical  in  the  two  hemispheres. 

62» 
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Tlic  mosial  surCacc  of  the  hemisphere  in  the  Tiulrisina?  is  knoivn  to  me  only  in  the 
drawings  (llist.  Madag.  (2)  tome  vi.  pi.  SR.  fi;^.  0,  pi.  87.  fi!?*=.  2ft  nnd  of  Milne- 
Ed  wards's  monograph.  It  closely  resembles  ikit  of  C/dromi/s,  which  will  be  described 
later  <m  in  these  notes. 

Jfothing  is  known  of  the  smaller  brain  of  Atahi«  except  the  scanty  inforoiation 
contained  in  ililno-Edwards's  mfmoir.  The  plan  of  tlio  rid','!  .s  m  the  interior  of  a 
cranium  o{  Arahin  lanif/rr  fin  tlu'  iioyiil  Collide  of  Surgeons)  is  shown  in  fif^. 

There  arc  well-defined  representatives  of  the  Sylvian,  postsylviao,  und  orbital  sulci, 
shallow  lateral  and  postiat«ral  funows*  and  also  a  deep  suleus  « (in  apparent  contiouity 
with  tlie  lateral  sulcus)  running  parallel  to  the  Sylvian  fissure.  CompariBon  inth  the 
brain  of  Indris  (fi?.  30)  seems  to  point  to  an  homology  with  llic  clrment  /"'in  that  genus. 
Comparison  with  tiie  plan  found  in  Prop'itherm  (compare  fig.  21)  st  rnis  to  siiggest  its 
identity  with  the  sulcus/ of  that  genus.  In  Miine-Edw  ards's  specimen  it  is  not  so  distinctly 
transverae  in  direction.  In  my  specimen  tb(»e  is  no  trace  of  any  ridge  correspondiog  to 
the  coronal  sulcus.  All  this  varijihility  oi  tiic  IWroVB  around  the  adjacent  ends  of  the 
lateral  and  coronal  sulci  in  tlx'  Tiulrisin;i'  sliows  how  unstalile  this  roi^iou  is  iu  these 
nntmals.  This  iiistahility  is  pruliulily  due  to  two  distinct  factors.  In  the  first  i)lac<\  this 
!iit>a  is  the  scat  of  very  pronounced  growth-changes  in  all  the  Primates,  and  especially 
the  lovlier  member*  of  the  Order,  Itecauae  the  exdtable  area  of  the  cortex  is  expanding 
to  a  much  greater  extent  than  in  other  mammals.  At  the  same  time,  there  is  in  the 
Ijemurs,  and  esjjecially  tlie  ladrisimB,  another  and  a  greater  disturbincj  fac  tor,  which  is 
the  pronounced  tendency  to  a  dis!ntp<.^ratinn  of  composite  sulci :  ti^ls  nuist  he  X\w 
expression  of  some  retrogressive  process  of  evolution.  Tiiis  variability  i.s  perhaps  best 
exemplified  hy  the  behaviour  the  sulcus  irhieh  seems  to  be  linked  in  diflbrent 
individuate  of  the  Indri^inn  to  the  coronal  suleus,  the  sulcus  and  e?ea  to  the  lateral 
sulcus. 

Ths  Gexsbral  HxHiapEBaea  in  the  Gs»it8  DAUmstONi^ 
(more  eonmonly  called  Chiromys). 

The  brain  of  Ihe  Aye-aye  {DatUtentonia  madagmcarU'nsis,  GeolT.,  Chiromys  niadn^a*' 
eniieiiititi,  Cuv.)  is  of  extnumlinspy  interest  to  the  morphologist  by  rea.son  of  the 
jiosaesBion  of  what  Cliudzinski  calls  "contradictory  charactei-s."  TIic  sjinie  writer 
further  explains  this  remark  by  the  statement  that  although  the  Ay  -a^>.  is  no  larger 
than  a  small  rabhitt  or  even  not  so  big,  it  has  a  most  Yoluminooa  brain,  very  ridi 
in  cerebral  folds*.  He  adds  that  "Itic  form  of  tin  brain  is  ovoid,  but  its  anterior 
extremity  is  markedly  rounded.  in  this  respect  it  n'snnlili  ^  llie  bnin  of  certain 
liodeutia  {(JuHtor,  Ilj/ntrtx)  and  even  certain  Marsupials  {l^/i'iscoloui^s)."  Although 
these  comparisons  are  quite  justified,  resemblances  of  a  closer  charaoter  are  to  be  found 
within  the  Frosimiae  themsdves.  Gerraia  describes  tlie  cr<inial  cast  of  the  Aye-aye  as 
being  "plus  arrondi  et  plus  bomfa^  ik  sa  fdce  sup^rieuro  que  cetui  des  Makis,  du 
rropithcquc  et  dc  11  rulri  "  f.  Tf  e  compares  thcappeavauce  of  its  upper  surface  irith  that 
of  the  Caruivorc  Ai'itri's J'nhicus. 

*  Bull  Soc.  Anthrop.  Blt.  4,  vii.  lb»U,  p.  liS.  t  Journ  dc  ZooL  i.  IHI'I,  p.  23. 
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Tlic  olfactory  bulb  is  a  flattened  ca\p-likr>  mass  9  mm.  wide  and  11  mm.  long,  and 
resembles  that  found  in  t!in  Irtdrisinaj  and  in  the  genus  Lemur.  \X  is,  however, 
completely  overlapped  by  t  he  cerebral  hemisphere,  as  Oudemans  and  Chudziaski  have 
already  pointed  out;  G«rvM8*s  representation  of  it  projecting  beyond  the  Iiemii(diere 
like  that  ol  Lemur  is  cleiirly  erroneous. 

About  as  much  of  the  cerebi  Uum  is  unoorered  by  the  cerebrum  as  we  bare  noted  m 
one  specimen  of  Leimu'Julcm  (fit*.  3). 

The  arrangement  of  the  cerebral  sulci  presents  some  most  extraonlinary  features : 
it  is,  monover,  espcciiUly  noteworthy  by  reason  of  its  extreme  variability.  The  plan  of 
the  furrows  is  so  puzzling  that  no  writer  on  the  brain  of  C%NW»jr«  has  yentnred  to 
compare  it  in  detail  with  that  presented  by  other  Lemurs.  Thus,  Owen  makes  use  of 
the  nomendatuie  used  in  describing  the  brain  in  the  Camirora;  Gerrais  compares  il  with 


that  of  ^i/k'V(«;  Oudemans  likewise  employs  Erueg's  nomenclature  for  the  Camirore- 
brain;  Cliudzinski  aho  is  driven  to  a  comparison  with  the  cerebral  pattern  in  the  same 
(Jrder;  and,  finally,  A.  J.  Parker*  quotes  with  approval  the  opinion  of  Pansch  that  the 
.lye-aye  belongs  to  the  group  of  mammals  which  includes  the  Candvoia. 

The  diief  reason  fbr  all  tlus  hesitaacy  in  comparing  tiie  said  of  this  bn^  with  those 
of  the  other  Primates  depeada  upon  the  fact  that  in  Chiromya  the  suprasylvian  .sulcus 
has  become  widely  separated  from  the  pseudosylvian  sulcus,  and  the  latter  is  exhibited 
in  different  specimens  in  various  stages  of  disintegration.  Thus  there  is  no  typical 
Sylvian  fissure  ;  and  the  failure  to  reeogoize  that  the  latter  consists  (,in  the  other 
Primates)  of  an  apparent  blending  of  the  suprasylvian  and  pseudo^lTian  sulci  by  the 
submerycnco  of  the  region  between  the  overlapping  parts  of  these  furrows  (ride  auprti^ 
naturally  t^ivos  rise  to  confusion  ivlion  tlie  intervonin!?  area  is  not  submerged,  as  is  the 
case  in  Chirumya.   This  separation  ol  suprasylvian  and  pseudosylvian  sulci  also  makes 

•  Xonrn.  ImA.  Pbihd.  ht.  2,  s.  ISM. 


Chircmyt  mndffMtmrientii. 
Tlw  ddvml  mgtet  o(  Ui*  bniiu  Slightly  enliu-ged. 
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the  rf*<;pml»lf\nco  of  tho  prtttorn  to  tliat  found  in  the  Carnivora  much  more  obvioiis  than 
it  18  in  otlier  Lemurs,  and,  to  a  certain  extent,  justifies  the  comparisoa  wUicb  all 
prarious  writors  have  institated. 

It  was,  in  fact.  Die  search  for  an  explanation  for  the  extraordinacQy  pozzUn^  arrange- 
mr»n(  of  tli«'  sulci  in  the  brnin  of  Chiroviyx,  which  led  me  to  conclude  that  the 
suprasylviau  sulcus  bpcomes  incr^'ed  in  the  "Sylvian  fissure"  in  the  Primates — on 
b^h'potkcsis  the  accuracy  of  which  has  been  so  amply  confirmed  by  later  stiidies. 

In  one  luain,  which  I  shall  diatingniah  aa  «,  a  deep  furrow  begins  near  the  bend  of  the 
rbinal  fliauTe,  and  paiiai  upward  with  »  veiy  alight  hMkward  indinfttion  for  a  distanoa 
ef  about  11  mm.  Tiua  ia  the  pMudoa/lnan  salens  (figs.  33  and  31). 


An  arched  furrow  formed  by  the  union  of  the  supnuylrian  and  postsylvian  sulci, 

nftpf  the  manner  of  the  pattern  fuuiul  in  the  Carnivora,  surrounds  tho  pHPudosylviaa 
sulcus  (tigs.  32,  33,  and  31 1.  The  siiprasyivian  sulcus  begins  at  a  distance  of  5  min. 
in  front  of  the  upper  part  of  tho  pseudosylviaji,  and  arches  obliquely  upward  and 
backward  to  a  point  15*6  mm.  from  the  mesial  plane  and  12*6  mm.  in  front  of  tho 
postwior  margin  of  the  himiisphere.  At  this  point  it  joins  the  postsylvian  sulcus, 
and  from  the  conjoint  furrow  a  little  upAvnrdly-dirccfcd  branch  2  mm.  long  is  given 
off.  The  postsylvian  sulcus  \%  8  5  inni.  lu  liind  tlie  pseudosylvian  sulcus.  The  two 
hemispheres  of  the  specimen  a.  are  practically  symmctrioil  so  far  us  these  features  are 
ooneemed. 

In  a  second  qpMimen  (figa.  85 and  86),  which  I  shall  distinguish  as  /3,  the  suprasylvian 

sulcus  presents  similar  features  fi  those  just  descrihed  in  a  ;  hut  the  postsylvian  and 
pseudosylvian  have  become  so  greatly  distorted  and  broken  up  that  a  pattern  is  formed 
which  is  quite  unlike  that  exhibited  by  the  sjiecinien  a. 

On  the  left  hemisphere  there  is  a  much  shorter  and  shallower  psendo^lrian  aulcua. 
The  su{HaaylTian  sulcna  is  separated  from  a  very  oblique  sulcus  (which  ia  analogous  to 
the  upiier  part  of  the  postsylvian)  by  a  narrow  gyrus  (tig  ^^5).  .\tid  between  this  and 
the  vmnW  pseudnsylTtsin  there  is  n  vertical  sulcus  {x}  which  is  much  io)igor  and  deeper 
than  cither  of  the  furrows  between  which  it  lies.  It  is  clearly  a  furrow  compensatory 
to  tho  fragmentary  pseudosylvian  and  postsylyian  sulcL  Bditnd  it  there  ia  a  much 


Fig.  33. 


Fie,       — Ch}rnmyi  niaJitilam-nri/i./tn.     I  iti  riil  aspect  of  tlw  left  COTebnl  lieinupbcnit 

yig.  'M. — Ijitcrai  aspect  of  the  right  ceivhrul  humiitphtii'e. 
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shorter  furrow  (y),  placed  below  the  displaced  upper  postsylTian  elenieat  (»).  This 
represents  another  fraijment  of  the  jwstsylviun  sulcus. 

in  tbe  right  hemisphere  the  pseudosylviau  sulcus  is  represented  by  a  very  shallow 
iepMAm,  vhieh  is  not  worthy  to  he  called  a  suleas  except  in  tbe  uppermost  2  ndUimetres 
of  its  extent.  Tbe  oblique  sulcus  to  is  here  joined  to  the  sup»sylri»n.  The  snlei  x 
and  t/  nre  practicnlly  STmmctric;il  on  tlie  two  heinispheres.  It  seems  probable  that  the 
little  ascendinL^  branch  of  the  arcuate  sulcus  in  the  spr'cimcQa  belongs  to  the  postsylvian 
sulcus,  iu  a  series  of  crania  ol  Uhironii/s  which  1  have  exatuined,  the  condition  of  the 
suprasylvian,  pseudosylTiMi,  and  postsylyian  solei  most  nearly  fesembles  tiiat  seen  in 
the  speeimen  « in  all  oases. 


Fig.  35. — Chir*mi/t  mad  uj^marimit,  Ivft  latmA  Mpaot  of  tail&m  bnln. 
iHj—Chinmift  mmhr^mMriMMnr.  Iiiit«nil  tipaat  «l  the  ri^t  lumwiilten. 


In  the  two  crania  nombered  303  and  902  b  in  the  OoUeetion  of  the  Royal  College 
of  Surgeons,  the  bony  ridge  oorresponding  to  the  suprasylvian  sulcus  is  much  nearer  to 
the  well-defined  ridge  representing  the  pseudosylviau  sulcus  fin  all  four  hemispheres)  than 
the  corresponding  sulci  are  in  the  brain  a.  In  the  skull  numbered  302  the  postsvlvian 
ridg^  seems  not  to  be  joined  to  the  suprasylviau.  But  in  the  other  cranium,  as  well  as 
in  one  of  those  in  the  Biitiah  Museum,  tlie  suprasylvian  and  postsylviau  ridges  unite  to 
form  a  regular  are:. 

In  Oudemans's  specimen  the  arrangement  of  the  sulci  appears  to  have  l)een  even  more 
distorted  than  it  is  in  my  speeiuien  /3.  Thus  on  the  left  hemisphere  {f>p.  eit.  p!.  iii. 
Ug-  11)  the  suprasylvian  sulcus  (w  hich  ho  labels  "  Sylvian  j  is  widely  removed  IVoui  the 
small  upper  fragment  of  the  postsyhoan  (which  he  oorrectly  labels  **  suprasylm 
posterior  There  is  no  suleus  oorresponding  to  that  which  I  labelled  y  (flg.  35),  but 
there  is  a  weU-delined  sulcus  J,  which  Oudemam*  reir  ird?  as  part  of  the  postsylviau 
(bis  "snpmsyl.  post.").  There  are  also  two  furrows  radiating  from  the  angle  of  the 
rhinal  tissure — one  (which  he  does  not  lahelj  passing  to  the  representative  of  the  sulcus  J', 
and  the  other  (whkdi  he  oalla  **  Sylvian"')  passing  yertically  upward  in  front  of  the  lower 
end  of  the  Buprasylvian.  On  the  right  hemisphere  (op,  eit,  pi  iiL  fig,  13)  these  two 
sulci  (suprasylvian  and  the  last  described)  are  united  :  the  two  sulci  which  appear  to 
represent  (this  is  merely  a  rough  comparison,  for  no  exuct  homolotry  can  exist)  the 
furrows  te  and  x  iu  my  specimen  /i  are  united  to  form  a  very  siauous  sulcus. 
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Oudemans  explains  this  exceedingly  puzzling  condition  in  these  words : — "  Die  Fissura 
SylvU  seigte  dch  an  der  ireohten  Hemiipli&re  viel  mehr  anBgepiriL»t  al*  an  der  Hnken. 

Nw  der  obere  Thcil  dorsclben  war  tief  einsclmeidend,  der  untere  mehr  guperficiell, 
besonders  an  der  linken  ironiis])]iare,  wo  heide  Thrile  st  llist  i,'('f  remit  waren.  Das  wir 
es  hier  jedocli  gewiss  mit  der  i'issiira  Sylvii  zu  thuu  bal>eu,  ergab  sich  durch  Ver- 
gleiclmng  mit  den  Gehirnen  einiger  andcren  Lemuridcn."  (Naturh.  Verh.  Akad.  Amst. 
xxTiii.  p.  28.) 

Tlifi  closing  phrase  is  true,  but  the  writer  misses  the  obvious  inference,  which  must 
follow  from  this  important  fact,  viz. — that  the  Sylvitm  fis^urr  of  the  Lemurs  is 
partly  represented  by  thp  suprasylviaa  sulcus,  la  onli-r  to  evade  this  conclusion,  ia 
deference  to  the  popular  belief  in  the  identity  of  the  so-called  "  Sylvian  fissure  '* 
of  Qmhrora  and  the  Prorimian  Sylvian  fissure,  Oudemans  is  forced  to  call  the  lateral 
sulcus  "suprasylvian."  [For  if  the  real  Nuprasylvian  is  coiisidiTcd  as  representing 
the  "feline  Sylvi.m,"  it  is  not  illogical  to  call  tho  lateral  Hulrus  by  the  name 
" snprasylvinn,"  even  if  such  an  hypothesis  makes  it  nee^'s^al•y  t')  suppose  that  the 
lateral  sulcus  has  disappeared.]  It  was  unfortunate  for  Oudemans  tliat  he  did  not 
chance  to  see  such  a  specimen  as  my  example  b;  for  then  tb^  could  have  been 
no  doubt  that  the  Lemuroid  Sylvian  fissure  is  abo  in  great  part  identical  with  the 
suprasylvian  sulcus. 

Chudzinski,  who  happened  to  have  a  specimen  which  (so  far  ns  I  am  able  to  judge 
from  his  unsatisfactory  account)  resembled  my  specimen  a,  tailed  to  recognize  the 
suprasylvian  sulcus  as  the  Lemuioid  Sylvian." 

He  regards  the  pseudosylvian  sulcus  as  the  Sylvian  fissure,  and  says  thai  it  is  joined 
to  the  rhinal  fissure  (which  he  calls  tlie  fi<;suro  of  the  olfactory  lobes)  on  the  right  side 
but  not  on  the  left  (Bnll.  See.  Anthrop.  ser.  4,  vii.  j)p.  18  tfc  11).  [Thi'i  flifference  between 
the  two  hemispheres  also  seems  lo  occur  in  my  specimen  a,  but  the  condiiion  of  the  hraiu 
pfevents  me  from  speaking  more  decisively.]  He  is  then  so  pussled  by  the  supnvsylrian 
and  pcst^lvian  sulci,  that  he  does  not  attempt  to  compare  them  wiUi  the  sulci  of  the 
Primates,  but,  like  all  previous  writers,  seeks  an  analogy  to  the  condition  found  in  the 
Carnirnrp"?  (op.  rit.  p.  IG).  TTis  specimen  srrms  to  have  l»epn  exer ptionnlly  intrrosting, 
and  it  is  therefore  very  disappointing  to  tind  sueh  imperiect  drawings  and  such  vague 
descriptions,  from  vhieh  it  is  impossible  to  form  a  dear  conception  of  the  condition. 
The  postsylvian  sulcus  seems,  if  I  read  the  account  correctly,  to  be  independent  of  the 
supfisylvian  on  the  right  side ;  and  the  latter  appears  to  be  so  related  to  the  pseudosylvian 
as  to  be  very  sh>htly  if  at  all  different  from  the  normal  Prosimtan  Sylvian  fissure  [but 
this  is  by  no  means  clear]. 

One  cannot  fail  to  be  amaaed  that  Chudnnski,  who  during  the  pre^  ions  year  had  been 
studying  the  hrain  in  Lemur,  Nyeticebua,  and  IndrU,  should  have  failed  to  recognise  in 
the  supnasylvian  sulcus  of  CUrmf*  the  homokgue  of  tbe  upper  part  of  the  Sylvian 
flSBUie  of  these  T^'murs. 

It  is  diflicult  ti»  form  a  clear  conception  of  the  condition  of  Owen's  specimen  from  his 
imperfect  lithographs  and  vague  description  ;  and  the  interpretations  of  it  by  succeeding 
■writexs  (sttohns  Pansch,  Ecddard,  and  Parker)  only  tend  to  stiU  further  conAise  the  issues. 
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The  remurks  of  GervaLs  are  of  interest  only  in  so  far  as  thcv  mil  attuutiou  to  tl»e 
presence  of  an  ftdditiooal  ftrcuftte  aalccis  [>.  «.  the  Repintion  of  the  suprasylvian  and 
the  pflendoajrlvian  nilei]  without  suggeiituig  way  solution. 

Tn  mv  spnpimrn  a  the  lateral  sulcus  begins  posteriorly  at  a  point  8  tnni.  from  the 
mesial  plane  aiul  an  equal  distance  from  the  pnstrrior  mnrrjin  ;  ihr  anterior  extremity  is 
11'5  mm.  from  the  mesial  plane  and  l(i  mm.  from  the  anterior  extremity  of  tUe 
hemiqthera.  Tb»  sulcus  is  83  mm.  long.  In  none  of  my  specimeos,  nor  in  that  of 
Oudemans,  cen  I  find  any  traoe  of  a  separate  postlatMal  sukus,  but  in  the  left  hemi- 
sphcrr  of  the  specimen  /3  there  is  a  characteristic  mesinlly-bent  tailpieoe  sueh  as  wo 
have  seen  roprosentmg  the  postlateral  sulcus  in  many  Lemms. 

The  furrows  whicli  are  situated  in  tkit  region  of  tlie  hemisphere  which  lies  in  front  of 
the  hkteral  and  suprasylvisn  sulci  are  sul:!iect  to  oonsideraihle  variation.  On  the  loft 
hemisphere  of  the  spedmea  0  there  is  a  typical  orbitsi  solcm,  and  in  a  more  dorsal 
position  a  very  obliquely  placed  sulcus,  which  a  oomparison  with  other  Prosimian 
brains  clearly  shows  to  be  the  anterior  part  of  the  coronal  sulcus,  <  )ji  the  right 
hemisphere  of  the  same  brain  a  shallow  depression  unites  these  two  furrows.  On  tho 
1^  hemisphere  of  specimen  «  they  are  joined  to  form  a  single  tiansrersely-plaoed 
arcuate  furrow;  on  the  right  hemisphere  the  orbital  furrow  has  disappeared  and  there  is 
simply  a  transverse  coromil  elemaut.  In  two  of  the  crania  (302  and  302  b)  to  which  I 
have  referred,  the  two  sulci  are  well  develnpt-d  nnd  united  to  form  figures,  one  like  a 
crescent,  the  other  like  a  letter  U  placed  on  its  side. 

These  sulci  are  exhibited  in  a  fypical  manner  in  Oadenans's  memoir,  and  the  names 
**  presylvian"  and  *'  proreau"  which  he  applies  to  them  we  shall  find  in  the  snbaequent 
discussion  to  be  not  inappropriate. 

Midway  between  the  sulcus  which  I  have  culled  coronal  and  the  anterior  ends  of  the 
lateral  and  suprasylvian  sulci  respectively,  there  are  two  sulci  in  the  left  hemisphere  of 
the  specimen  j3.  Tb»  upper  of  thesemay  he  compared  with  the  snkns  distingubhed  by  the 
letter/in  Lenmr,  and  the  lower  one  with  that  called  a.  These  two  sulci  are  united  by  a 
shallow  furrow  to  form  a  long  transverse  "  sulcus  centralis  "  (fig.  36). 

On  tlie  rii;lit  h('mis])lit>re  of  the  same  brain  (tig.  3(5)  the  two  furrows  tj  and/ are  mnrh 
smaller  and  arc  w  idely  sepeirated.  Tiie  sulcus  J"  is  joined  to  the  anterior  end  of  tho 
lateral  sulcus,  and  e  remains  as  a  short  independent  furrow  widely  separated  from  all 
the  other  sulci  on  the  hemispliere. 

On  the  left  hemisphere  of  the  specimen  a  (fig.  33)  the  two  sulci  e  and^ are  united  at 
an  obtuse  an'^le,  and  the  former  b:is  a  liori/^ondil  ramus,  which  recalls  the  fact  that  ii  is 
renily  the  iMJsterior  fragment  of  the  coronal  sulcus.  Uri  the  right  hemisphere  of  this 
brain  the  hori/outul  sulcus  is  independent  of  the  moderately  long  central  one. 

On  the  right  hemuphere  of  Ondemans's  specimen  there  is  a  small  trimdiate  sulcus/ 
(which  he  calls  "  coronal ")»  and  a  horizontal  sulcus  exactly  like  that  exhibited  by  the 
right  hemisphere  of  my  sjipcimen  a.  Tliis  lie  calls  "  prorean,**  /.  <?.  lite  s;\!ne  name 
by  which  ho  doLiotes  the  anU  rior  element  w  hich  1  call  "  coronal."  This  is  of  interest  in  so 
far  as  he  gives  the  siinie  name  ("  prorean  ")  to  these  two  widely-separated,  furrows,  which 
I  also  regard  as  two  fragments  of  one  sulcus  {**  coronal On  the  left  hemisphere  of 
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his  specimen  the  /  element  is  a  larger  traosverse  sulcus  aad  the  e  element  is  a  small 
Y-shaped  furrow,  wbicli  might  possibly  be  explained  by  the  eo&ditkm.  aeen  ia  tlie  leffc 
hemisphere  of  ocgr  spedmen  «. 

On  both  sides  of  three  crania  which  I  cumined  fhere  is  a  long  ridge  repreienting  a 
fairly  t'stcnsivc  "central  sulcus,"  such  as  mi^ht  be  produced  by  a  deepeoiiigof  the 
connection  between  the  furrows  e  andy  on  the  left  side  of  my  specimen  /j. 

If  we  summarize  all  this  puiiliiijf  yariety  in  the  arrangement  of  the  furrows  on  the 
outor  smrfbw  of  tiie  liemispiiere  of  Chiron^  Xb»  great  outstanding  fiict  is  rerealed  that, 
amidst  all  the  Tariatioms  whicb  so  inodify  as  almost  to  disguise  the  identity  of  most  of 
the  sulci,  the  supnisylvinn  aud  lateral  sulci  alone  remain  unchanged.  They  are  the 
deepest  and  most  stable  sulci  on  the  outer  surfiice  of  the  hemisphere. 

The  other  feature  of  interest  is  the  strongly  marked  tendency  toirard  the  formation 
of  a  traasrerse  snlous  from  the  elements  t  and  /,  which  is  either  the  homologne  of  the 
central  sulcus  or,  ni  Irust,  in  the  present  state  of  onr  knowledge  fnlfils  all  the  known 
criteria  of  a  sulcus  of  I'uUindo. 

The  peculiar  variations  which  have  been  noted  iu  the  cerebral  licmisphere  of  Chiromya 
can  only  be  explained  on  the  supposition  that  a  large  aud  highly  oouvoluted  brain  is 
imdeigoing  a  ptooess  of  retrograde  metammrphoais  which  leads  to  the  disintegratum 
all  except  the  most  stable  sulci.  It  is  altogether  in  conceivable  that  the  unstable  group 
of  fra£^iuentary  sulci  which  represent  the  pscudosylvian,  jwstsylvian,  and  coronal  sulci 
can  be  stages  in  tbo  evolution  of  a  more  complex  pattern  of  furrows.  All  these  facts 
point  to  the  conclusion  that  Chiromya  is  not  the  lowly  Caruivore-like  primitive  Lemur 
which  most  other  writers  on  eerelnal  anatomy  suppose^  hut  a  highly-specialised  Frimate 
which  has  undergone  most  pronounced  retrogressive  changes^  as  the  result  of  which  all 
the  more  variable  features  of  its  brain  stand  revealed  and,  by  contrast,  show  the  underlying 
common  mammalian  features,  which  are  the  hcrita^jje  of  all  the  Meta-  and  Kutlieria. 

None  of  the  writers  who  have  described  the  brain  of  Chirmni/a  has  placed  on  record  any 
inf<Mrmation  oooceming  the  mesial  mirfaoe  of  the  hemisphore.  I  have  enmiocd  this 
aspect  in  four  exampiles. 

The  corpus  callosum  is  23  ram.  Ion?  and  very  plump,  with  a  considerably  thickened 
sple.nium.  Its  anterior  part  is  bent  downward  so  as  to  l)e  boomerani^-sliaped  (fig.  37). 
This  is  unlike  that  of  the  other  Lcmm-s,  aud  may  possibly  be  due  to  a  retraction  of  the 
anterior  regions  of  the  hemisphere,  when  the  latter  lost  the  more  pointed  form  whidi  it 
must  haye  had  in  the  immediate  aocestors  of  Chirami/a.  For  the  rftiynl'ft''  blunt  autexior 
pole  of  the  hemisphere  cannot  1>c  primitive,  and  when  this  process  took  ]»laec  it  probably 
inlluenced  the  form  of  the  corpus  callosum  on  the  mesijl  surface,  just  as  it  has  modilied 
the  coronal  sulcus  on  tlie  lateral  aspect  of  the  hemisphere. 

The  hippocampus  is  distinguished  by  the  possession  of  an  unnsmdly  large  hippocampal 
tuher<de(flg.  88),  and  also  possesses  tlmt  peculiar  furrow  (a)  which  we  have  seen  in  the 
s^enus  Leiitnr.  T  know  of  no  brain  other  than  those  of  the  Primates,  in  wliich  these  two 
peculiarities  are  both  found.  The  particular  form  they  assume  in  Chii-omy*  is  distinctly 
Prosimian. 

Tlie  most  interesting  feature  w  the         surface  is  the  grouping  of  the  anlcL 


Digitized  by  Google, 


MOKraOLOQT  OF  THE  BliAlK  IN  XliE  MAMMA.LLA.. 


361 


The  first  cerebral  hemisphere  of  the  Aye-aye,  which  I  examined,  is  that  represented 
in  rti».  38,  At  that  time  I  had  just  completed  an  invpsti'j^tition  into  thf>  morplioloLry  of 
the  calcarine  sulcus, and  had  coiue  totlie  conclusion  that  the  homoloi^iK' of  tlie  [anterior] 
calcarine  sulcus  of  the  Primates  was  to  be  found  in  the  rctrospleniul  part  of  the  spleuial 
anlcttB  of  Krueg  in  the  brains  of  CaniiToia>  Ungalata,  Edentaln,  Chiroptoni,  and 
Marsupialia  (Proc.  Anatomical  8oc.  of  Gt.  Britain  and  Ireland ;  Journ.  Aoat.  and  Pby8.» 
ISOil).  In  this  paiticular  hnmisphcrc  of  Chr'romt/it  thw  sromorl,  nt  n  ca«iual  f,'lanr<\  to 
J»e  one  f^reat  arcuate  sulcus  (sucli  as  we  find  in  Ti'/iim.^t,  for  example)  representing  u 
fusion  of  the  genual,  intercalary,  and  calcarine  sulci;  and  so,  occurring  in  a  Lemur, 


tk. 


Fig.  'i'. —  Chirowyi  mu'lagiitcttrientit.    Mesial  aspMt  of  tho  Imin  cut  in  saj^iltul  section. 
FiR.  3S. — Cliimm_i/t  madd-i  tfcini  nnt.    The  miv-iul  ac]>eet«f  the  right  cerebral  bemispherc. 
f^gkSSA,  h. — dkiroinift.    Modiflcaiions  of  the  calcariDv  s;roup  of  siik-i,  dplinratiu;;  the  variafiun<i  a<i  il'tlicf 
occurred  in  the  rlyhl  hvmisphcrv,  m  m  to  bo  more  directly  comparabli;  with  tigs.      and  ;if . 

there  seemed  to  Ik-  a  strikinu;  conlirmation  of  the  hypotIiC*sT"?  I  then  jiut  forward. 
Uowevcr,  upon  separating  the  lips  of  the  »ulcu.s  in  the  region  immediately  behind  the 
splenium,  tiie  great  arcuate  aniens  wm  fonnd  to  be  intotrapted  bjr  a  nnall  nanov 
•ubnerged  gyrus,  so  that  the  essential  relations  of  the  two  furrows  were  thoso 
diagramniatioally  shown  in  fig.  3^.  Examination  of  tlie  other  hemisphere  showe<l  the 
existence  of  a  broader  bridjje,  and  tlius  ex])nse(l  a  state  of  riffairs  which  is  e«snnf i.illy 
identical  {&^.  38  b)  with  that  found  in  other  Lemurs.  The  subsequent  examination  of  :i 
aeoood  bnain  still  fkirther  conftrmed  this  view.  In  these  fonr  hemispheres  of  CUromgi 
we  find  therefore  vnry  gradation  <tf  form  between  a  condition  which  differs  in  the  very 
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fciight^t  degree  from  that  common  maiumaliau  form,  such  as  the  bi*aia  of  Tapirua 
«aM!bi%  to  fke  ebanctoistic  Fioaiiniaa  w  Primate  condition.  The  persistenoe  of  th« 
nttiow  gjrras  Itetween  the  intercalary  and  paracalcarine  aulci,  when  the  mechuiical 

conditions  clearly  predispose  to  the  fusion  cii.stomary  in  non-Primateai  i>  y^t  another 
testimony  to  the  view  that  Chirot»ys  is  a  i-etroifi-adi?  Primate. 

The  calcai-iue  sulcus  begins  at  a  point  8  mm.  below  the  spleniiim  of  the  corpus 
calloBum  and  2  mm.  Iiebinid  the  hippocampal  fiwuie ;  it  proceeds  obliquely  upward  aad 
1»ckward  to  a  point  5  nun.  hehind  and  slightly  bdov  tlie  level  of  the  splenium :  there 
it  bifurcntt's  into  retrocalcarine  and  paraoalearinc  branches.  Tbo  former  proceeds  hori- 
zontally Ixickward  and  flic  Intter  vj'rtienlly  npward.  In  one  instancf  tlio  parncalcarin(> 
is  separated  from  the  rest  of  the  great  ciugular  sulcus  by  a  narrow  submerged  strip 
(fig.  38) :  in  another  asc  (%.  38  o)  there  is  abo  merely  a  very  aarrow  strip  separating 
the  sulci,  bnt  the  upptor  end  of  the  pucacalcarine  is  proloaged  beyond  the  region  of 
ajj^roxiniation.  This  is  the  condition  which  Milne-Edwards  (and  Chudiuttski  after  him) 
represents  aH  being  the  usual  form  in  the  Indrisioa». 


In  1807  Br.  Forsyth  Major  described  *  a  plaster  mould  of  the  cranial  cavity  of  the 
large  Bub*foBsil  Lemuroid  to  which  be  bad  previously  given  the  name  GtobUemur 
Fiaeourti. 

I  would  not  have  deenu^d  If  nerr^snry  to  attempt  to  add  anything  to  tlie  clear  and 
sufficient  (/.  e.  considering  the  state  of  the  material)  account  given  by  this  excellent 
anatomist,  if  his  memoir  had  not  been  recently  criticised  by  Hudolf  Burckhaidt.  Whikt 
I  was  actually  engaged  in  studying  the  plaster  mould  and  the  cranium  from  which  it 
Mas  made  in  the  ]h-iti.sh  Mus.>  uu,  iny  attention  was  called  to  the  brief  report  of  Burck- 
hardt's  orificism,  whidi  m  ms  then  jnst  published  f.  I  thfrofore  carefully  re-e.\nniincd  in 
the  light  of  these  criticisms  ihe  crnriia  and  the  casts  of  Gioltilemnr  [and  also  of  Megu- 
ladapis,  to  which  I  shall  refer  later  in  this  memoir],  Professor  Burckliardt  has  just  been 
good  enough  to  send  me  a  copy  of  the  full  memoir  t*  of  which  the  above-quoted  note 
uuiy  be  n<£rarded  as  an  abatraet. 

The  br.iin  of  Gfrihilcmiir  wns  rnnsidcmbly  larger  than  that  of  any  living  I^mur.  It 
Imd  large  tlattencd  olfactory  Imilis  ]n-[>)ectin£:  very  slitjlilly  beyond  the  nprx  of  the. 
hemisphere,  as  in  the  genus  Jjennu-.  in  fact  the  wiioie  of  the  exposed  pirt  of  tiie 
rbiaeoeepfaalon  doaely  resemblee  that  of  Lemur. 

llie  cerebral  hemiapherea  (fig.  89)  cover  the  cerebellum  to  a  slightly  greater  ezient 
than  in  most  members  of  the  crenus  Lemur;  tlte  obliquity  uf  the  [io<tri-o-inf\'rior  margin 
of  the  hemisphere  is  about  the  sjiim*  a«i  in  Lrmur  ((ig.  40).  In  respect  to  both  o£  these 
points,  Burckbardt's  drawings  are  misleading  {op.  cU.  tig.  I,  p.  231). 

8o  far  aa  the  shape  of  tlie  bemisplierea  is  oonoemed,  this  cast  differs  from  that  of  any 
of  the  larger  Lemurs,  such  as  Chiromt/9,  Indria,  Propitkecttt,  and  Lemttr.  It  is  least 

•  Proc  Rovftl  Soc.  I  j'UT.       4  ";  &  47.  pi.  .'j.  figs.  1,  J,  und  -i. 

t  'Tageblatt  <ki  V.  Ititernittionulea  Zoologen-Uongreswa,'  ikrliu.  Anga»t  liHil,  Numtnur  4,  14iU  August. 
;  "Du  Gcbtiu  xmiar  anbfMHlcr  Hkaenlomaren  nn  HuAtfufent,*  Aiuit«miMlMr  AukeigMr,  Bd.  zx.  1901, 
pp.  229-232,  iif.  1,  A* B. 
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iinlijEe  the  latter,  but  the  oxti-eme  broadening  of  the  hemisphere  posterioitly  and  the 

more  ]>rf)nounci'fl  taperiiiL,'  of  its  anterior  part  ijivc  the  brain  (as  a  whole)  an  oval  form, 
whicii  is  quite  unlike  iliat  ol'  Lemur,  lorsyth  ^lajor  compares  its  sliape  to  that  of 
Jlici-ocelius ;  on  the  whole  I  think  that  the  dorsal  contour  of  tlie  hraiu  approaches 
neai'est  to  that  of  the  smaller  Cereopitheeidte. 


Fig.  39. —  C'ul'Jemur  Flaeourti.    TTm^  ilorsiil  ,is[>cct  of  a  rr.iiiml  cast.  x 

Ji'ig.  id.-'OlobiUmtr  Fliieowlu   Tbe  left  lateral  aa^wX  of  the  wme.    x  ^. 

Tbeprohlem  of  inappiii:i:-out  the  {mttern  of  the  ceiebal  mleiiathis  brain  is  one  of 
singular  and  unexpectotl  ilifTi  •;Uy.  Inmost  L<>mur9  and  in  many  of  the  Ccbida?  i]il> 
positions  and  extent  of  the  vuiious  sulci  can  be  determined  ivith  the  greatest  ease  and 
certainty.  But  in  the  crania  of  mort  Apes  the  ridgea  which  ooneBpond  to  the  position 
of  the  cerehral  fiirrows  become  binned  and  indistinct  in  the  gieatw  part  of  the  anrfiRce, 
exccptins;  only  tiic  anterior  region,  which  coniiiiiis  sharplj«d^ned  elevations  representing 
the  sulci  rrcttis,  arciuitus,  orbitnlis,  and  fronto-orbitalis. 

If  a  series  of  crania  of  Cercopithecidie  be  csamioed,  it  will  be  found  in  many  of  tiiem, 
that  all  the  ridges  behind  that  representing  the  salons  araiatH*  are  so  indistinct  that  it 
would  not  be  eosf  to  map  out  the  sulci,  if  we  did  not  liappen  to  know  the  plan.  It  is 
a  peculiar  fkct  that  the  ridge  for  the  Sylvian  fissure,  which  is  always  so  distinet  in  the 
lienmrs,  boeomps  almost  completely  oblitnatcd  in  the  crania  of  many  Api's.  And 
the  trrests  representing  the  iutraparietal,  the  jwirallel,  and,  in  a  less  marked  degree,  the 
central  sulci  share  a  like  fate. 

A  mmilar  state  of  affairs  is  unfortunately  present  in  OtobUemuf,  so  that  it  is  quite 
impossible  to  map  out  the  position  of  most  of  the  sulci.  As  in  the  Apes,  the  rtd^ 
rf  prcsi-nting  the  sulci  on  the  anterior  icgion  of  the  hemispbere  are  by  far  the  most 
distinct. 

Thus  there  can  be  uo  doubt  concerning  the  recognition  of  the  orbital  (a)  aud  coronal  {b) 
sulci  (figs.  38  &  40).   There  is  a  prominent  bony  ridge  representfang  a  f  unow  skirting  the 

fronto-orbital  margin  of  the  hemisphere,  w  hich  is  probably  the  diagonal  sulcus  (e).  But 
the  determination  of  the  identity  of  the  othrr  furroM  s  oHors  insuprr;i!)le  difliculties. 

In  both  hemispheres  there  is  a  short  vertical  furrow  {J),  which  both  Forsyth  ^Vfriior 
and  Burukhaurdt  consider  to  be  the  representative  of  the  Sylvian  lissure  or  part  ui  it. 
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The  latter  writer  regards  the  furrow  g  to  1>c  tho  upper  part  of  the  Sylvian  fissure,  trliidi 
is  separated  from  the  lower  part  (/)  by  *'  eine  kleine  Unterbrechun*?,  die  jedocli  nur  auf 
llcohnuDg  dcs  ^chtidelaugusses  zu  setzcu  ist"  (Aoat  Anz.  1!)02,  p.  231).  Natural 
tlioiigli  racli  asuggeitum  is  at  a  casnal  glanos  its  aidoption  would  logically  lesd  tp  many 
diffieul&s  in  the  interpntatioii  of  otber  furrows.  Thus  it  is  quite  inocnoeirable  thai  the 
latefal  (intn^rietal  or  "  interparietal  "  of  Germnn  writers)  sulcus,  which  we  have  learnt 
to  regard  as  one  of  tlie  niosf  stable  sulei,  not  only  in  tho  Lemurs  but  also  in  the  other 
Mammalia,  can  he  represented  merely  by  Uie  furrows  d  and  n.  The  former  of  the^ie  {d)  is 
not  even  present  on  the  right  hemisplieie,  end  m  »  eo  ihallow  as  to  be  of  questiooabie 
value.  Moreorer,  if  «  is  part  of  any  furrow,  it  is  that  marked  and  not  4,  to  whidi  it 
roust  be  linked.  If  Burckhardt  had  suggested  that  the  latoal  (intraparietal)  and  Ae 
suprnsylvian  fSylvinn)  sulci  had  fused  m  in  Nyedcehi's,  Chrysothri.r,  and  NijHipithccns, 
tlierc  would  have  i>cen  less  reasoa  for  criticising  liis  suggestion  ou  this  particular  point. 
But  there  are  other  reasons  whieh  forbM  us  accepting  tlie  suggested  homology  as  iho  true 
interpretation.  It  ts  hardly  probable  *  that  a  hemisphere  wiiich  has  extended  backward 
over  the  cerebellum  to  an  extent  at  least  as  great  as  ever  occurs  in  T^mur  should  possess 
a  Sylvian  finsure  Mliidi  slojics  L  ickward  so  much  more  slightly  and  occupies  such  a 
forward  position.  And  if  y  is  the  Sylvian  fissure  and  h  the  superior  temporal,  as 
Burckhardt  suggests,  it  necessarily  follows  that  half  of  the  cerebral  hemisphere  lies  on 
the  caudal  aide  of  the  latter  sulcus !  This  would  be  a  state  of  aflhirs  for  wbidi  no 
parallel  exists  elsewhere  in  the  Primates. 

I  do  not  fliink  that  Biirckhanlt's  siigi^estions  are  at  all  eonphi«iive  or  even  probable. 
lUit,  on  the  (itlier  hand,  1  cannot  ofYcr  any  alternali\ e  s'.-lieme  wliich  is  not  open  to  adverse 
criticism.  If  tho  furrow  /  had  not  been  present  +  I  should  have  eouiidcnlly  l«iieved 
that  this  brain  retained  the  true  Lemurid  pattern  of  sulei,  jr  +  »  being  the  lateral, 
h  the  Sylvian,  and  <  +  i  being  tlie  postsylvian;  but  now  I  cannot  do  more  than 
subscribe  to  the  opinion  of  Forsyth  Major  that  "it  is  never  safe  to  attempt  to  makeout 
(be  exact  homologies  of  the  fissures  in  a  cast  of  the  brain-cavity  "  {op.  cit.  p.  17). 


Ths  BbAZN  tK  MeOALAOAPIS. 

One  can  speak  with  much  more  confidence  concerning  the  features  of  the  brain  in 
Jfri/ahjilfpt'ti  niadoffaficarifinsig,  Maj. ;  but  most  that  dosfrves  saying  oomceraiog  this 
brain  has  already  been  admirably  said  by  Dr.  i'orsyili  Major 

13ie  great  contrast  which  the  shape  of  this  brain  presents  to  that  of  Olobilemur  and 
the  eztxaordinaiy  conformation  of  its  anterior  parts  (more  especially  the  elongation  of 
tlie  olfactory  peduncles  and  tho  relatively  forward  position  of  the  optic  chiasma) 
liave  been  dearly  shown  in  the  figures  and  descriptions  of  the  work  just  quoted.  The 

*  In  making  thia  (tatosMai  I  faar«  not  fofgottea  that  tbe  E^Itmb  Iwvro  may  occnpj  iDgli  u  vnamiil  paiitwii« 
M,  for  iutuiM,  in  Tanm§. 

f  In  fhe  akttU  of  a  »pMimen  of  XpHhdtn  1  ham  Men  a  boDT  ridg«  in  a  correkponding  sitiuUoa,  irhidi  iSA  not 

rfjwpsont  ftuy  furro-w  on  the  bniiii  it-^clt 
t  Proc  Boj.  SoG.         pp.  47-60. 
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osseiitial  featur«i  «e  represented  diagciuiunaticaUjr  ia  Hie  acoompanyias  Bketcheii 

(tigs.  11  &.  12). 


fig.  A\,^Metialadapi$  madagtaimitima*  Th*  datnl  Mpsci  «f  »  cnatal  CMt.   X  |. 
Fig;  4i.— JK^slMbiiwr  mmiagneKntMk.  Hm  lattfil  Mpeet  of  tb«  Mate,    x  |. 

The  form  of  the  braiu  (especially  the  full  rouuded  bluut  anterior  ends  of  the  hcmi* 
sphefBg  and  tbe  atemoe  of  a  froato-oibitiil  edge)  resembleg  that  of  Okiumfft,  The 
anangnnent  of  the  f  iinows  appcoziinates  moat  nearly  to  that  seen  in  the  Kidrinnie  and 

pspf;ciany  Tndrh.  Tlipy  are,  however,  fewer  in  number  and  simpler  t!ian  they  are  in 
th«'  listler.  There  (.••m  l»e  little  doubt  as  to  the  identity  of  tlu'  supnsylvian,  lateral, 
coioual,  and  poatsylvian  sulci,  and  the  furrow  f  represents  the  ssumiariy-laiMjlled  sulcus 
in  other  Lemma.  Tha  apparent  abaenoe  of  the  orbital  aulous  is  notewcnHli/.  Bnrck^ 
hardt'a  axtiaimiiaafy  ao^eation  that  the  f iinow  which  I  bmra  oaUed  '*  hitoat "  repre- 
sents the  preccntr  il  sulcus  i:^  peculiar,  because  no  central  sulcus  is  present ;  bat  it  it 
preposterous  to  rcpres*ent  as  the  precentral  a  ftirrow  which,  acconlinsf  to  bis  diagram, 
(oj).  cU.  p.  233,  ilg.  2  a),  is  pkced  parallel  to  and  on  a  lower  plane  than  the  frontal 
suleua. 

But  the  moat  unwarrantable  ifataitteiita  in  Bnrckhardt'a  work  am  those  aeeuaing 

Forsyth  Major  of  mistaking  the  opiic  nerves  for  the  olfactory  bulbs.  The  latter 
nnatomist  had  carefully  studied  and  described  the  skull  of  Megaladapis  *  long  Iw^fore 
he  attempted  to  describe  the  plaster  mould  of  its  cranial  cavity.  Ho  was  therefore 
laboiniDg  under  no  mboMioeptfon  aa  to  whioh  laoune  in  the  eroiual  wall  were  the  optic 
foramiiia  and  which  depresshma  were  the  oUM^torj  foam,  fio  that  iriien  ho  came  ti» 
deserihe  the  cranial  cast,  there  was  no  difficulty  in  recognizing  as  sueh  the  optic  nerrea 
(evt-n  though  their  position  is  so  pcculiarl  and  the  olfactory  peduncles  (greatly  e!on«ra(ed 
though  they  are).  In  the  account  whicii  liurckhardt  criticises,  the  cooibrmation  of 
the  cranial  region  surroimding  the  disputed  brain-area  is  carefully  desorlbed  (Proc. 

*  "  On  Mfjaia(lai>is  watOujnttaritmif,  on  extinct  gigantie  Lemoroid,"  Phil.  Tniis.  B.  vol.  lild,  1^4,  pp.  2^4 


Digitized  by  Google 


366 


PliOF.  a.  ELLIOT  SMITH  OX  THK 


Koy.  Soc-.  TROT,  pp.  tS  &  19).  And  yet  he  would  have  lis  Iwlicvc  tliat  experienced 
and  caret'id  uii  investigator  us  Dr.  Forsytli  Major  hmi  mistaken  for  tlic  oltactory  bulbs 
structures  which  are  really  the  optic  ner>  es  ;  in  other  words,  that  ho,  has  been  unable  to 
distinguish  in  ttie  cranitun  between  the  olfactory  fosw  and  the  optic  foramen  I  This 
preposterous  charge  was  made  at  the  Berlin  Zoologicjil  Conarress  Til  lilatt,  p.  4) 
and  rrprated  in  the  lutrr  memoir  (Annt.  Anzeiger,  1902,  p.  234)  in  iln^sc  words: — 
"Die  von  Forsyth  Majur  aln  Norvi  optici  gedeuteten  Bildungen  halte  ich  fiir  Bulbi 
olfactorii";  and  couceruing  the  true  olfactory  bulbs  and  their  peduncles,  he  writes 
**  Diese  Bildungen  scheinen  mix  damuf  sa  deuten,  dass  hi«r  nicht  ein  TMotuii  olTactorius 
von  enorraer  Lang<^  vorlicgt,  sondern  dass  hier  ein  Tractionsdivertikel  der  Dura  nutter 
gcbildet  wurde,  als  licren  T?lu(gefasse  ich  Jctic  Rauhigkeiten  deuton  mik-hte." 

Snch  statements  08  tht'ss*  inir^ht  bi^  intfllii^iblf  if  thoy  had  come  from  one  who  had 
studied  only  the  plaster  mould,  but  Jiurckhardt  visited  liie  British  Museum  where  he 
bad  ereiy  opporinnity  for  examining  not  only  the  original  cast,  bat  also  th«  sIcuU  from 
which  it  was  made.  That  he  &iled  to  make  use  of  these  opportunities  must  be  evident 
to  anyone  wlio  hns  seoii  tin*  cranium  ;  for  the  mcrost  rrlnnce  is  sufficient  to  show  th;»t 
Dr.  Fonytli  .Major  bus  correctly  identiticd  liie  optic  foramina  (or  canals)  and  the 
olfactory  fossa?  (or  rather  the  common  olfactory  fossa). 

If  Ibrtiier  confirmation  of  bis  statements  are  wanted,  there  is  in  the  British  Museum 
a  recently  acquired  sIcuU  of  a  young  Mesfaladtgm  which  supplies  the  desired  evidence. 
This  skull,  moreover,  amply  confirms  the  prediction  contained  in  the  follovring  quotation, 
which  w!is  made  by  Dr.  Forsyth  Major  long  before  a  skull  of  tie  young  Megaladapig 
was  known : — 

"'When  describing  the  skuU  of  Megaladapu,  I  endeavoured  to  show  that  it«  peculiar  low  coadition  is 
not  primitiTS,  but  fteudo-^pnmi^  (Flirbrineer),  that  is  to  say,  tliBt  it  baa  been  brought  about  by  a 

'  retrogressive  cvohuion,'  or  a  rctrop^radc  metamorphosis,  if  ttiC  last  t^^rin  be  preferred.  If  nny  furtlier 
proof  were  needed  for  this  assertioDj  it  would  be  furnished  by  llie  conformation  of  the  braiu,  as  described 
above,  ka  I  trust  that  no  anatoniist  will  naintain  that  was  the  primiCiTe  condition  in  IiemoKrids. 
It  nasy  fairly  be  predicted  that,  when  we  come  to  know  the  skidls  of  very  young  spceitucns  of  Mega- 
iadapit,  they  will  show  a  much  closer  approach  to  the  ordinary  Lemurid  type  in  the  conformation  of  the 
bruD-carity  and  its  walk,  and  the  gap  between  the  younf  and  the  aduk  in  this  respect  will  prove  to  be 
wider  tbsa  iKrbnpa  in  soy  Other  known  Mammal.  However,  in  the  laaectivora  and  neat  of  all  in 
Cmfetrs,  wc  find  siUo  a  very  ^cat  difference  between  young  and  adult  in  the  relative  si»c  ancl  confonti.'t- 
tion  of  the  brain  (the  brain  being  even  abtolutely  smaller  iu  the  old),  whilst  tlte  least  divergence  ia  to  be 
found  in  Mampiala  on  the  one  aide,  in  Man  on  the  otfa«r,  and  this  obviorMly  for  opposite  xtaaaoM/' — 
Pne.  Bogti  Soe.  1897,  p. 

I  might  add  that  the  pattern  formed  by  the  sulci  in  the  brain  of  this  young  Mega- 
ladapis  is  like  that  of  tht^  inlult. 

The  young  Megaladujm  possessed  typical  Sylvian  and  post»ylvian  sulci,  and  a  faintly 
marked  lateral  sulcus  which  extended  farther  bade  than  it  does  in  the  aduit 

The  plump  olfactory  bulbs  do  not  project  to  so  great  an  extent  as  in  the  adult ;  and 
they  arc,  moreover,  separated  by  a  bony  septum. 

In  tlirso  rii^pects  the  young  Megaladapu  more  nearly  resembles  the  average  Frosimiae 
than  the  adult  does. 
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The  bnio  of  Megaladapis  must  be  regarded  as  the  extreme  form  icaulting  from  thoae 
rctrot^rpssire  clmnges  which  affect  the  brain  in  nil  the  Prosimiii'.  As  one  of  the  many 
indications  of  tbi&,  there  h  the  fact,  already  emphasized  by  Forsyth  Major,  that  tlie  Itniin 
of  GkiUeitm'  h  dutinctly  larger  and  mudi  XM^r  in  nilci  than  that  of  Megaladapia,  in 
spite  of  the  fMSk  that  the  hrain  of  the  latter  shonid,  in  accordanee  with  the  latra  whieli 
regulate  the  siie  of  the  hrain,  be  much  the  larger,  because  Megaladapia  is  twice  the  sise 
of  GlohUcDiu)-. 

The  general  appearance  of  the  latter  is  distinctly  pithecoid,  whereas  the  brain  of 
Megaladapia  most  nearly  reiemUea  those  Lemnr^  sudi  as  the  Indminaa  and  Cldromtfs, 
the  brains  of  which  are  least  Ape-like. 

Tbs  Cxkbbiui.  Hbmisphbre  in  Tarsxits  akd  tub  Fbosihlb  oenbballt. 

The  hemispheres  of  Taraiva  assume  a  peeuliar  shape,  qnite  unlike  that  of  any  other 
mammal,  being  flattened  in  an  extnoidinaiy  manner.  A,  maximum  depth  of  10*5  nun. 


tif.  4S.— SVtmu  tpertrwm.   The  dwnal  mpvtt  of  the  brain,    x  2. 

tig.  44^7Vinuif  apulnm.    The  rcntral  appcit  of  the  brain.     X  'J. 

tig.  4Aii— TViwiM  iptttnm.   The  left  latonl  wpact  of  Uic  brain.   Not  ma. 

in  a  hemisphere  whidi  is  16*5  mm.  long  and  9*5  mm.  broad  may  seem  to  stulti^  this 

statement ;  but  it  is  so  deeply  excavntcd  in  part  of  the  rc-^ion  of  greatest  depth  by  an 
unusually  ovtensive  orbit  and  lK>bind  it  liy  ti  deep  fussa  for  the  corpora  quadrigemina 
Biid  cerebellum,  that  it  becomes  converted  into  a  thin  irregtilar  plate. 

In  a  view  of  the  dorsal  surface  of  the  brain,  the  cerebrum  hides  all  the  rest  of  the 
off^m  except  the  caudal  margin  of  the  cerebellum  and  its  strongly  projeoting  floccular 
lolies  and  olfa<  t«fry  bulbs  (fig.  43). 

The  unusually  extensive  orbit;il  excavation  of  the  ventral  surface  of  the  henii.splieres — 
involving  much  more  than  the  area  usiuiUy  called  "  orbital '' — gives  to  tlie  basal  aspect 
of  the  brain  an  af^earance  spuriously  reaemblmg  that  of  most  birds,  in  which  large  eyen. 

SBC02n>  aBBTBS.— BOOLOOY,  TOI,.  TUX.  5 1 


Digitized  by  Google 


368 


FHOF.  G.  ELLIOT  SMITH  OX  THE 


ami  correspondingly  enlarged  orbits  mould  the  brain  in  a  manaer  not  uulike  that 
of  TarM'M.  This  tnian  reaemblanee  is  still  farther  enlumoed  hy  the  slender,  projecting, 
olfactory  bulba.  [In  view  of  tho  fact  that  several  veU-kttowii  writers  on  eerehral 

anatomy  constantly  refer  to  topo!^mpliic«lIy  analogous  regions  {c.  g.  tlio  occipital  "  lobe '') 
in  the  hemispheres  of  birds  and  mammals  bein^:  homologous,  I  cannot  too  stron!»^ly 
iitsist  that  any  tiuch  pi-eposterous  suggestions  are  not  intended  in  tho  above  comparisons.] 

Gorais  has  already  ])oiiited  out*  that  the  brain  of  2W«um  approadies  nearest 
to  that  of  the  Galagos  in  form.  By  reason  of  the  taet  that  the  smaller  Galaginie,  such 
as  Micrncebw,  more  nearly  resemble  Targiim  in  size,  it  is  perhaps  not  surprising  to 
find  nn  even  elwer  resemblance  in  the  brain-form  of  the  latter  two  genera.  The  hrmn 
of  Jlicfocebus  iSniUhi  is  slightly  smaller  than  that  of  TaniuH  f.  iUthough  tiie  cerebral 
hemii^here  of  MieroeebM  is  1  mm.  shcwter  than  that  of  Teamut  it  seems  to  ovwlap  the 
cerebellum  to  a  sliglttly  greater  extent.  The  maximum  depth  of  the  hemisphere  is  less 
than  1  mm.  greater  in  Jlicrocebus.  Nevertheless  the  uatiform  eminence  (of  the  pyrifonu 
lobe)  apprnrs  to  form  a  much  more  prominent  boss  in  the  latter,  bt'Csut«!o  it  is  narrower 
and  it..s  antei'ior  margin  forms  a  right  angle  with  the  ventral  margin  of  the  anterior  part 
of  the  pyriform  lobe.  The  imaller  ^es  and  orbits  in  Mieroeebua  lead  to  &  mneh  smallBi' 
orbital  excavation  of  the  hemisph^  and  cooseqnently  tlie  shape  of  the  brain  is  maeh 
more  like  that  of  the  majority  of  mammals.  Each  hemisphere  of  Tarmm  is  about 
15  mm.  hrondiT  (fit  its  mnximiim  diameter)  than  that  of  Mtcror"bvf>. 

The  olfactory  bulb  is  placed  almost  wholly  in  front  of  tho  hemisphere,  aud  is  laterally 
compressed  as  in  the  Galagiase  (especblly  IHeroeebtu)  and  the  Loriauue.  In  both 
of  these  respects  it  differs  markedly  from  the  Lemunnte,  Indrisina,  and  CUrmKgs,  in 
which  the  bulb  is  flattened  dorso-vcntraliy  and  overlapped  by  the  cerebral  hemisphere. 
In  TarsiuH  the  bulb  presents  a  trionjular  outline  in  profilf^,  its  interior  cxtirmity 
fortuing  an  acute  angle.  Its  size  would  be  regai-ded  as  very  small  in  any  other  Order  of 
mammals.  A  comparison  of  the  shea  of  the  Imlb  with  that  of  Mieroee^  {wfakh  in  this 
respect  may  be  regarded  as  typical  of  tho  FrosimJsB)  shows  that  the  olfactory  bulb  is  less 
than  half  as  large  as  it  is  in  the  Lemurs. 

The  olfactorv  pi  rlnnclc  is  short  and  broad,  as  it  is  in  nl!  tli.'  I'rovimirp  and  in  most 
mammals  excepting  the  Apes.  Like  that  uf  the  latter,  however,  and  unlike  that  of  most 
mammals,  the  lumen  of  the  pednnde  and  bulb  is  obliterated  in  Tartiut  and  other 
Lemurs.  The  short  peduncle  of  the  olfactory  bulb  becomes  continuous  with  a  small 
Inform  lobe,  which  is  placed  wholly  on  tlie  ventral  surface  of  the  honisphere,  forming^ 
approximatply  the  nioial  tliiid  of  the  ijreat  orbital  depression.  'I'be  rhinnl  fissim' 
is  almost  couipietnly  oi)iiterated,  as  is  the  case  in  most  Lemurs  and,  among  small 
mummuls,  the  Chiroptcra.  But  its  situation  is  clearly  recognizable  by  the  difference  iu 
the  appearance  of  the  surfaces  of  the  pyriform  lobe  and  the  neopallium,  and  in  one 
hemisphere  a  shallow  farrow  remains  to  indicate  its  position.  Tir^re  is  a  small  tuber- 
culuiii  (tll'iictorium  ])re-rntt»<j;  features  such  ;is  jmv  oontmoM  to  all  mammals. 

In  spite  of  the  siuiiil  size  of  tlie  olfactory  bulb,  the  hippocampus  is  relatively  larger 


*  Journ.  d«  /ooUigie,  tomo  i.  p. 

t  In  Ihu  statement  1  refer  only  tQ  the  s|iecimeii!<  in  mj  imscsMmi. 
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than  in  the  Apes,  but  smaller  than  that  of  tin-  o)  hor  Lemurs.  Althouc:h  the-  hipn  icnnipiK 
is-  ail  ;i])]ien(la£rr,  to  speak,  of  thr  apparatus  of  smell  and  dwiiuUes  niuiost  to  iioUiiiii; 
in  smeli-k'Ks  auimnls,  like  the  OdonU)ci:ti,  tlie  size  of  the  hippocuiupal  formation  does  not 
seem,  to  vary  directly  (as  tbAt  of  the  pjrrifonn  lobe  does)  with  the  degree  of  osmatism. 
Ttie  hippocnmpus  is  distinctly  larger  in  all  Lemurs  tluut  it  is  in  the  Apes,  and  Tartiui 
shares  this  pcciUiarity  of  the  Lemurs,  although  in  a  ]r<;spr  flriri'ff*  than  the  other  Lemurs. 
Thus,  if  we  compare  the  hipjKKTimpal  swelling-  in  the  hitcral  ventricle  of  TarMiitfi  with 
tliat  of  Hapulc  (the  Ape  which  most  nearly  approaches  it  ui  size),  wc  cannot  fail  to  he 
struck  with  the  contrast  hetween  its  plump  columaar  formia  the  Lemur  and  its  slender 
preportiooB  in  the  Ape. 

The  most  that  can  he  seen  of  tlie  mammalian  hippoc^inipal  formation  in  a  mesial  view 
of  the  hemisphpre  is  a  strip  of  fascia  dentata  and  limhria,  and  a  vnriahle  area  of  alrcns- 
covercd  *'  inverted  hippocampus  *.  In  Tarsim  the  fascia  dentata  and  limbria  loriii  two 
bands  of  equal  and  uniform  breadth,  not  {separated  by  any  "  inverted  hijtpocampus." 
These  bands  ffiitend  almost  Tertically  upward,  with  only  a  very  slisfht  iadination  forward, 
and  the  fascia  dentata  })asses  directly  to  the  spleuium  of  the  corpus  callosura,  without 
the  formation  of  any  subsplenial  tlexurc.  Such  a  phenomenon  does  not  (»ccur  elsewhere 
among  tlie  Lemui-ii,  but  wo  find  a  parallel  in  the  case  of  the  Sloths  f,  in  the  braiu  of 
irfaidi  ibera  is,  as  in  2far«j«s,  an  unusually  short  corpus  callosum.  This  is  indicative  of  a 
very  primitive  state. 

The  supra-  and  pre-c&llosal  vestisrcs  of  the  cephalic  extension  of  the  hippocampal 
formnfion  call  for  no  spofiil  mention,  because  in  Tarshis,  as  in  all  Primaff^s,  these 
structures  arc  extremely  iusiguittoaut  and  difficult  to  demonstrate.  The  hippocompal 
tnherde  ia  rdattvely  large  in  2W«ttrtf.  seeing  thai  it  imrolves  about  one  third  of  the 
length  of  the  hippocampal  formation. 

The  corpus  callosuin  i^^  remarkable  (in  an  Order  in  which  this  commissure  is  dis> 
tinguished  f  ir  it-^;  great  li  ngth)  iti  heinij  unii'sunlly  sliort.  It  mensures  only  5-5  mm. 
in  a  hemisphere  17  mm.  long,  wheivas  the  corre.sjK)nding  proportious  in  a  Lcmnr  tno^o: 
are  17  o:S9,  in  a  2sycticebm  tardigradut  14:81,  and  in  a  Okiroa^  83:46.  Its 
thickness  is  rannilcably  uniform  throughout,  the  splenial  and  genual  extremities  being 
only  very  slightly  thicker  than  the  body,  whereas  in  Lemur  and  most  of  the  Prosimiaj 
tht-  splonivun  and  genu  are  twice  or  even  three  times  the  tinckness  of  the  hody.  The 
corpus  callosum  is  also  more  obliquely  placed  than  it  is  in  Lemur.  It  exhibits  a  very 
slight,  regular,  dorsally-directed  convexity,  and  its  slightly  dependent  anterior  extremity 
shows  no  sign  of  being  bent  backward  to  form  a  rostrum,  such  sa  we  find  in  the  Apes. 
In  all  these  respects  the  brahi  of  Tanit»  approximates  to  the  primitive  condition 
exhibited  in  the  Insectivora. 

In  cfmst  <|U(mrc  of  tlic  relatively  slight  l>ackward  extension  of  the  corpus  calloKum, 
the  psjilterium  or  hippocampal  commissure  is  short  and  plump.  In  all  other  Prosimitc, 
as  in  most  mammals,  the  great  bulk  of  the  psalterium  is  ccdleeted  at  tlie  uppjr  end 

*  Vide  Jottrn.  Aiutt.  and  Pbjs.  vol.  xskii.  1^07,  pp.  'JO  &.  il. 

t  ''finis  is  tbo  EdeDbite,*  Tnm.  Una.  8m.  ter.  i,  Zgol.  til  1809. 
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of  the  lamina  tcrminalis  just  ubm  c  the  anterior  commissure,  and  is  Hnkod  to  tlio  ventral 
6urtace  of  the  splcntum  of  tlic  cor|)us  caUosutu  a  thiu  attenuated  band,  composed  of 
scattoed  oommiKuial  fi1)res.  In  the  Hapalidie  thew  nattered  fibres  are  wiwtuig, 
so  tihat  the  pmlterium  is  wfiatated  from  the  oorpue  ealloeum  by  a  wide  gap  *.  In 
2)ir«(tt*  there  is  littlo  or  no  attenuation  oF  the  dorso-caudal  part  of  the  paalteriuoi.  A 
^mrallel  for  this  is  f<miKl  in  the  brain  of  the  Bmdypodidu». 

There  is  a  septum  lucidum  composed  of  two  thin  sheets  enclosing  between  them 
a  cavum  aepti»  which  Is  freely  open  below  in  the  wide  iatwral  between  the  genu  of  the 


fig.  i^.—fartiut  tjttftfuM.  8uilaM  Mpwed  by  a  maual  «a^ttiU  mcUou.    x  4. 

Fig.  47«— r^rrim  ^ftttnm.  INi^nin  npiMMitiiig  tbft  makl  muIm*  af  th*  light  flonlml  bmitphote.    X  4. 

corpus  aillosuni  and  the  psalteriurn.  Iti  spite  of  a  very  generally-expressed  belief  to  tlic 
contrary,  this  is  the  couditiou  which  prevails  in  the  vast  majority  (pructimlly  iu  all)  of 
the  EutheHa. 

The  anterior  commissure  is  slightly  more  thaa  I  mm.  deep  and  just  loss  than  1  mm« 
thick  (ill  the  horizontal  plane').  For  a  Primate  of  such  small  dinu  usioti^,  fhene  mensui-e- 
ments  must  he  regarded  as  lai^,  and  especially  so  when  it  is  recalled  that  T<irs(ii,f  is  the 
most  micmsiiiatic  of  Lemurs,  and  therefore  Uie  iudix  idual  io  wiiieh  such  a  phenomenon 
woold  a  prim-i  be  least  expected.    This  means  that  the  neopallial  element  in  the 


♦  Vidt  Jouru.  Anat.  and  I'hys.  vol.  xixii.  1SU7,  iig.  2'A,  p.  j1. 
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commissure  is  relatively  lavge.  And  this  is  yet  a  farther  indioalioii  of  the  pdmitiTe  state 

t»f  the  brain  of  Tarsim. 

The  anterior  part  of  the  mesial  siuiaoe  of  the  hemisphere  is  quite  smooth  and  flattened 
against  tins  eoifespoiidi]^  saffsm  of  the  ofhw  hemisphere.  This  flattttMd  araa«  pir^ooged 
hodcwanl  above  the  oorpiis  oallosum,  extends  for  more  than  6  nm.  in  the  caudal 

direction  beyond  the  aplenium  of  the  corpus  callosum  as  a  band  less  than  3  mm.  wide. 
The  Avholo  of  this  flattened  area  is  entirely  devoid  of  sulci,  no  trace  of  the  iutercalary 
(calloso-marginal),  genual,  or  rostral  sulci,  which  are  found  in  some  Lemurs,  bmig 
detected  have.  Ziehen  says  *  tiiat  in  the  regioo  abore  the  corpus  callosum  there  is  a 
deep  fnrroir  on  the  mesial  sorCsce,  which  is  probably  not  a  vascular  groove,  but  is  a  true 
fissure  ranidng parallel  to  the  coipm  callosum.  In  all  of  the  four  hemispheres  of  Tarsim 
ivhich  I  have  cxaniitipd  this  so-called  sulcus  «  of  7Av-\wn  is  nothing  else  than  the 
impression  of  the  anterior  cerebral  artery,  as  it  obliquely  crosses  the  surface  of  the 
hemisphere,  after  having  bent  around  the  genu  of  the  corpus  callosum.  A  similar 
impression  may  he  found  in  any  mammalian  brain,  as  I  have  already  pointed  out  in  the 

case  of  Omifhorhii licit  11^  f . 

In  a  cerel)ral  hoiiusj)hore  17  mm.  long,  8  mm.  (or  almost  half  of  it  >  It'iiL^tli)  lies  l>ebiMd 
the  splcniiiiii  of  tlic  cor[)u.s  callosum.  Such  a  marked  caudal  or  (as  it  is  commonly 
called)  occipital  extc>usiun  ol  the  hemisphere  is  found  nowhere  else  among  the  Lemurs, 
and  a  pandlel  for  it  must  he  sought  among  the  Apes,  where  such  an  ezaggerated 
backward  prolongatioD  is  present  in  the  Hapalidtc  and  the  smaller  Ccbidss.  It  is  a 
significant  fact  that  this  Pitlnx^oid  condition  is  found  in  a  brain  which  in  many  other 
respects  exhil)its  more  primitive  features  than  tlie  majority  of  the  Prosimiii'.  We  have 
already  seen  that  a  narrow  upper  strip  of  tliis  postsplcnial  area  of  the  mesial  surface  is 
flattened  against  the  corresponding  sacfsce  of  the  other  hemisphere.  The  rest  of  this 
r^um  is  d«e(dy  ezoavaCed  in.  a  veiy  iiregular  manni«r  in  adaptation  to  the  shape  of  the 
corpora  qttadrigemina  and  eerebellnm,  which  are  partly  overlapped  by  the  occipital 
prolongation  as  Tiv  a  cap. 

Immediately  below  (or  to  tiie  lateral  aspect  of)  the  Hat  area  tiiere  is  a  deep  cup-shaped 
depression  about  3  mm.  in  diameter,  placed  about  8  mm.  behind  the  apleninm.  This 
is  produced  by  the  antwiw  quadxigemtnal  boc^.  In  this  depression  there  is  a  triradiaie 
arrangement  of  deep  sulci  diverging  from  its  centre.  The  calcarlne  sulcus  extends 
downward  and  forward  toward  the  hippocampal  fissure;  the  retrocalcariuc  extends 
horizontally  backward ;  and  the  paracalcarine  extends  upward,  but  docs  not  quite  reach 
the  flat  ana.  The  other  two  sulci,  however,  just  manage  to  crass  the  rim  of  the  cup 
shaped  depresrion. 

By  comparison  with  other  Prosimian  brains,  it  will  be  shown  later  on  that  the 
sulci  a  and  y  probably  rpprescnt  the  true  calcariue  sulcus  (i  c  tliat  called  '•anterior 
calcarine  "  by  Cunninghani),  and  that  the  sulcus  /3  is  the  retrocalci).i-iue  (Cunningham's 
**  posterior  oalcarine  "j.  All  of  these  sulci  are  very  deep  and  completely  involute  the 
medal  wall  of  the  very  large  pithecoid  posterior  comu  of  the  lateral  ventride.  In  other 

•  Atxihiv  f.  Pitvch.  Bd.  xxiiii.  p.  tM'O. 

t  "  i'Wthar  Otweniitiiont  «i  the  Bnin  in  tbe  lloaotnmaU,"  Joum.  Asat.  wk  Fhjt.  vol.  miii. 
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woitls,  there  is  formed  a  calffir  nl  such  Lrrcat  piTqiortions  ns  to  Hnscly  resemble  iu 
sbapc  and  size  that  of  the  sniailor  Apes.  This  ealcar  is  larger  thau  tliut  of  the  other 
Prosiinis,  although  the  condition  found  in  the  Golaginae  nearly  approaches  it. 

It  is  noteirorthy  that  in  Ziehen's  memoir  on  the  Lemur's  brain  this  calcarine  ;,u1l'u>  — 
the  only  trnc  sulcus  found  in  the  brain — is  entirely  ignored,  :iHlii)iii,'li  n  fciciu  c  is  madr 
to  a  larfrc  nuinbrr  of  spurious  sulci.  If  this  signific5i»nt  sulcus  liad  really  liccn  alisciit,  ai. 
Ziehen's  accoum  wuuld  lead  one  to  suppose,  this  would  have  placed  the  brain  of  Taraina 
in  a  category  quite  apart  from  that  of  all  the  other  LemuroidMi  (and  inflict  all  Primates), 
instead  of  adding  yet  another  oonTinicing  teatimany  to  the  cloao  ProsimlaD  afiinitiea 
of  Tarsius. 

About  mirhvny  bphvrcn  the  ralairinc  sulcus  and  the^  vpnfnil  lionlfr  of  the  hemisphere 
there  ia  a  very  dt-ep  irregular  notch  extending  backward  on  to  the  caudal  margia  of  the 
hemisphere.  When  the  hrain  is  m  ritu  in.  the  skull,  this  deep  depression  is  oocnpied  by 
the  bony  case  of  tiie  strong^  projecting  floooular  lobe  of  the  cnebdlum. 

Ziehen  •  i-epresents  tw<»  .separate  depressions  in  Ibis  situation :  one  on  the  mesial 
surface,  which  he  reforg  to  as  ^,  and  the  othrr  ho  calls  "die  Einbuditiins?  Her  tintereii 
Contoui-8  des  Temporo-ocfipitallappens."  They  are  obviously  both  parts  ot  the  oao 
floeculnr  fossa.  Although  when  describing  the  Taniua-brain  Zi«h«i  inclined  to  the 
view  that  the  snlons  0  ia  merely  a  depression  caused  by  a  bony  pMjeoiion,  yet  in  the 
same  memoir  we  find  this  writer  discussing  whidi  of  two  sulci  in  the  hemisphere  of 
Xijcticebv!^  fp.  900)  represents  the  "sulcus  /I  in  Tarshts"]  Then  he  adds,  "  Am 
•wahrscheiiiliclislou  ist  luir,  dass  ^  wcaigstcuc  /..  Tiicil  audi  dem  Yereinigungspunkt  voa 
p,  o,  und  [the  oalcsriuc  group  of  sulci]  cntspricht."  If  this  suggestbn  is  correct, 
Ziehen's  drawing  (fig.  2,  p.  900)  is  Tery  misleading  and  erroneous,  for  the  relationship  of 
his  sulcus  ft  to  the  floccular  fossa  (bis  **  Einbuchtung  ")  is  very  dii&»ent  to  that  of  the 
true  calcarine  sulcus. 

Just  below  the  retrocalcarinc  sulcus  there  is  in  one  of  my  specimens  a  shallow 
horiaonial  furrow,  which  crosses  on  to  the  caudal  margin  of  the  hemi^hm.  As  it  is 
very  shallow  and  lodges  a  branch  of  the  posterior  occipital  artery,  it  is  possible  that  it  ia 
caused  by  the  latter.   In  neither  hemisphore  of  my  second  specimen  is  there  any  such 

sulcus. 

The  narrow  cleft  between  the  optic  chiasiua  and  the  tuborculum  oifactorium,  which 
contains  the  rcpresentatiTC  of  the  locus  jieiforatus  of  other  mammalian  brains,  is 
prdonged  transversely  outward  across  the  pyriform  lobe  as  a  TsUeeola  Sylvii.  Opposite 

the  outer  luil  of  the  latter  a  furrow  extends  outward  (upward)  and  slightly  forward 
acrf>s!5  the  orbital  excav;itiuu  dl"  tlie  hemisphere,  which  it  divides  into  two  npproxiin  itely 
equal  parts.  It  occupies  the  situation  of  and  probably  represeuts  the  X.emurid  ^Jylvian 
fissure.  It  does  not  extend  so  far  up  as  the  dorssl  lip  of  the  orbital  excavation,  so  that 
it  is  not  visible  on  the  dorsal  surface,  althongh  an  indentation  of  the  margin  (fig.  43) 
indicates  its  situation.  A  comparison  with  the  condition  found  in  MieroeebttitHmom  that 
this  must  represent  tin  Lemurid  Sylvian  or  stiprasylvian  sulcus.  "When  we  remember 
that  the  area  which  is  usually  called  "  orbital  surface ''  lies  wholly  in  front  of  the 


*  Arch,  t  PtTcbiot.  xxnii.  1890,  p.  im. 
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Sylvian  fissuf e  in  other  brains,  it  will  be  seen  tbat  tbe  position  of  this  "  Sylvian  lissure  '* 
in  Toraius  is  very  pf-niUnr.  Tlif  furUtrr  dicciission  of  tiie  si^'nifimnw  of  tins  furrow 
will  be  more  intelligible  if  it  be  postjjoned  until  the  nature  of  the  Sylvian  tissuro  of  the 
other  lemurs  has  been  considered. 

Apart  from  this  sulcus,  the  rest  of  the  orauial  aspeet  of  the  hemisphere  is  smooth  and 
devoid  of  sulci. 

TliiMc  n  very  -^nirht  flattening;,  un'worthy  of  the  name  of  farrow,  just  behind  and 
parallel  tu  the  caudal  uiargia  of  the  orbital  excavation.  It  may  possibly  represeat  the 
postsyh  ian  sulcus. 

An  even  elighter  flattening  is  found  parallel  to  the  mesial  plane  in  a  situation  nrhere 
the intiaparietal  (lateral)  sulcus  is  found  in  other  Lemurs. 

In  view  of  the  considerable  (lifforf^ncps  uliieh  nrf  sliou  ii  to  c.visl  1)v  onmpftrin!;  (he 
brains  of  various  Lemurs,  thcresemlil:mre  hi  t  ween  tlie  brains  of  Turmm  and  the  smaller 
Galaginae  is  a  fact  of  considerable  siyuiiic.uiec.  The  peculiar  features  of  the  calcariue 
group  of  sulci  so  strikingly  reproduce  those  found  in  all  the  other  Prosimiae,  and  in  no 
other  mammals  of  a  similar  size  (with  the  possible  exception  of  tiie  Edentate  jr^iitis), 
that  they  alone  constitute  ;in  im|ir>H;int  indication  of  the  doseneas  of  the  bond  of  affinity 
wliieh  unites  Tarsius  to  all  the  oilirr  Lemnrn. 

It  is  also  peculiarly  iusti  uctiv  t!  to  uote  tiiat  llic  chief  dilfereuces  bctwceu  the  brain  of 
2VimM  and  the  other  Lemurs  occur  in  the  commissucal  r^ion ;  and  in  respect  to  this 
T^trtiuM  approximates  much  more  nearly  to  the  primitive  mammalian  type  than  do  the 
other  Prosimia*. 

As  in  Mirrocebns^  Tamiin^  passpssps  only  one  sulcus  other  tlian  the  c:ik\irinr  ijroup 
(and,  of  course,  the  hippocampai  tissurc}.  This  other  sulcus  is  the  Syiviau  or,  pi-rhaps, 
its  siiprnsy  Ivian  element.  In  these  respects  these  small  Frosimian  brains  resemble  those 
of  the  lowlier  Apes. 

In  Galai/o  small  lateral  and  orbital  sulci  make  their  appenrancp  on  Iho  ontrr  nsp^^et, 
and  intercalary  and  rostral  sidci  on  the  mesial  surface.  In  the  Creat  (iaiaL,'o  the  lateial 
sulcus  becomes  longer,  and  a  coronal  sulcus  makes  its  appearauet? ;  the  sulcusy  and  the 
postsylvian  furrows  ako  may  become  developed. 

In  the  larger  Lemurs  diagonal,  postiateral,  ooUatoial,  and  other  Airrows  may  devdop. 

The  Braim-stbh. 

By  this  term  I  mean  those  parts  of  the  hiain  which  remain  after  removing  the 
cerebral  hemispheres  and  cerebellum. 

In  my  Memoir  on  tin-  Brain  in  (he  Klentata  I  pointed  out  tliat  these  parts  are  subject 
to  much  Uisa  variulioii  in  the  ditlereiit.  mammalian  Orders  than  are  the  cerebral  hemi- 
spheres  and  cerebellum.  A  caief  ul  study  of  these  regions  in  ^tn^  lemur,  Weroeebtu^ 
andt  by  maeroacopic  means  ooly,  in  Chirott^9t  GaUtg»t  and  several  other  Prosimi»,  has 
revealed  no  features  whicli  are  not  equally  peculiar  to  all  mammals,  so  that  no  lengthy 
considenition  of  thosi-  reijioiis  nofcssnry. 

There  is  practically  nothiag  coaccruiug  these  parts  of  the  brain  in  the  literature  of 


Digitized  by  Google 


371 


PROF.  0.  ELLIOT  SMITH  OX  THB 


the  ProsimijJB,  for  the  few  writers  •  who  i-efer  to  aay  region  other  than  the  cerebral 
hemispheres  do  not  record  any  tiling  worth  recalling  in  reference  to  the  brain-stem. 
Tbere  is  noChinnf  ia  (he  mils  of  the  third  ventride,  the  pineal  bodj,  the  gug^on 

liabenuln),  the  habcnular  commiHiiiie  (commissim  gnperUir),  the  hypophysis,  corpora 

mammillaria,  (lie  intcrpeduneulnr  san^lmn,  the  crura  cerebri,  pons  Varolii,  ami  corpus 
trapezoidea  to  distinguish  them  from  the  great  majority  of  mammals  and  from  the 
■maDer  Apes.  Many  of  the  atroetures  enumerated  in  this  list  are  found  to  be  consider^ 
ably  modified  in  Man  and  the  higher  Apes  in  oompartion  irith  the  majority  of  mammals. 

Thus  the  corpus  trapezoides  beconiLs  Lrradually  covered  by  the  pons  Varolii ;  the  inter- 
peduncular ganglion  Iwromos  deeply  l)uried  between  the  crura  cerebri  and  pons,  and  is 
unrecognistuble  as  a  distinct  gauglionic  mass;  tlie  corpora  mammillaria  become  more 
distinctly  separated  the  one  from  the  other.  But  these  changes  occur  in  the  transition 
from  the  smaller  to  the  larger  Apes,  and  henee  it  is  not  surprising  tlmt.  like  the  former, 
the  Lemurs  should  preserve  the  eommon  mammalian  features. 

Thorp  an-  only  three  features  of  the  Trosimian  hrain-stpm  tliaf  call  ftn-  special  note. 
These  are  the  relative  size  of  the  corpora  quadriiff  miuii ;  tlie  proportions  ot  the  optic 
tiialamus  and  its  exleroul  (anterior)  geniculate  body  j  and  the  olivary  body  in  the 
medulla  oblongata. 

Tlie  general  features  of  the  corpora  quadrigemina  arc  remarkably  constant  in  all  the 
'\reta-  and  Eullieria.  The  features  which  are  subject  to  most  variation  are  the  relative 
proportions  of  the  Uvn  pairs  of  coUiculi  or  quadrigeminal  bodies,  and  the  size  of  the 
tiactus  peduncularis  traut.vui'itiis. 

Gkistav  Betaios  hat  recently  published  some  exodlent  representations  of  this  region 
in  the  farsins  of  ITomo,  AtUkropopitkeew,  Simitt,  Urm»y  LutrUt  Fhoea,  JBo»,  j5^u«,  Ons, 
<S*««,  Lepm,  and  Jfacropus  t ;  Ziehen  has  described  its  features  in  the  Marsupialia  and 
Monotremata  + ;  and  I  have  brielly  described  its  appearance  in  the  Edentata  §  and 
Monotremata  li.  Since  then  I  have  carefully  examined  this  region  in  representatives 
of  every  mammalian  Order  with  the  special  paipose  of  eomparibg  it  with  the  FMsimiau 
mesencephalon.  The  most  important  result  of  this  study  is  gmiiliioaUy  demonstrated  in 
the  accompanying  series  of  diagmnis,  which  represent  the  dorsid  asfiect  of  the  thalamic 
and  mid-brain  regions  in  Lemur,  Tar»iit8,  and  a  heterogeneous  collection  of  matnmals 
including  Cercopilhecm,  Fidia,  I*rocacia,  Lepus,  Dasypua,  and  Macroscclides,  which 
represent  every  phase  of  the  changing  proportions  of  these  bodies  in  the  whole 
Mkmmslia.   All  the  diagrams  are  magnified  in  the  same  degree. 

The  most  striking  feature  of  the  diagram  representing  the  condition  in  Lemur  is  the 
relatlM-ly  enormous  size  of  the  optic  thalamus  and  the  sinallnpss  of  the  corpora  quadri- 
gemina.   As  wc  descend  the  mammalian  scale  there  is  a  progressive  diminution  in  the 

■  Bunnei«t<  [  i  7  r  *      Owan  (ClUirmtytK  MUne-Edwaidt  (Indririiic),  OudciiMm  {CMrmgt),  md  Ftstm  tni 

Jitoobsolui  {Lemur  nuuaeo), 
t  Bblag.  fTntM*.,  N.  F.  Bd.  riii.  do.  S.  T«f.  16  ft  17. 
J  Jenaischc  Dcnksctirift,  1*!»7. 
$  Tnuu.  LioiMaa  8oc.  »er.  2,  ZooL  vol.  vii.  Iddii. 
(  Jwm.  Anti,  moA  tttya,  vol.  xiziii. 
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sbfli,  both  absolute  and  lelatiTe*  of  the  optut  thalamua.  In  the  lowly  Iffltaiheroid 

Insectivore  JTacroacelides  the  dorsal  area  of  the  thalamus  is  little  if  any  bigger  than 
the  anterior  quadrigeminal  body. 


A  tirirs  of  (iiiigrfiiD!)  T('prr<«ntii)g  thn  dorsal  siirfare  of  tba  tbalamic  and  UMtBcephalic  rrgiom  in  (<r)  l^mor, 
Tiiitoit,  (t)  C<rc„i,iiiiteMt{d)  Ftli$,  (t)  J'mavia,  (/)  lfpn»,  (jr)  ^huggm,  and  (A)  Maeraudida,  AU 

ningui&t'd  2  diautctcra. 

In  llteso  respects  Lemur  distinctly  conronus  to  tin-  peculiar  condition  ol  the  Primates, 
and  differs  most  uiarkodly  frnm  ;iU  i>t\\cv  inaiiinm''^ 

It  is  equally  signitieaut  that  in  u  lurge-«-vcd  munnnul  like  Lemur  the  anterior  quadri- 
gemiDal  bodies  are  so  small  as  they  ore,  not  only  relatively,  but  nbsolately.  They  are 
certainly  much  bigger  in  Tarmnttt  but  in  this  creature  the  eyes  attain  snch  exceptional 
dimensions. 

SKCUXD  SERIliS.— ZOOLOtiY,  VOL.  VUX.  65 
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In  Lemur  (and  all  the  Prosiinijr)  flie  l;it(!ral  (anterior^  iirctiieulate  body  becomw  much 
larger  and  more  distinct  than  it  is  in  most  mammals :  and  tiiis  feature  it  also  sliures  with 
the  other  Prinuites. 

It  mig^ht  perhaps  ho  imagined  that  the  burger  dimenaions  and  more  distinct  separation 

of  till'  Intoral  geniculate  body  Trom  the  rest  of  the  thalamus  are  dae  to  the  fact  that  the 
optic  tnKTts  arc  unuHnally  larjrc  in  all  tlic  Ijcmurs.  But  this  cannot  bo  tlic  whale 
ejcplanatiun,  bucausc  in  many  other  large-cjcd  mammals  (see  many  llodents,  Ungulates, 
and  others)  there  is  no  such  distinctnesa  of  the  external  genicuhte  body  as  ire  find  in  all 
Lemurs  and  other  Primates.  This  phenomenon  mast  be  due  to  an  increased  perfection 
of  the  cortical  path  for  yisual  impulses,  rather  than  to  a  mere  enlargement  of  the  loirer 
optic  frnf ts. 

The  lour  quttdrigeiniiinl  bodies  rise  to  the  same  level,  and  reseiulde  in  shajw  those  ot 
the  MyrmccopbagidiC  more  nearly  than  those  of  any  otlier  mammals  (excepting  the 
other  Primates).  There  is  a  well-deflned  tractas  pednncalaris  transrerjins,  but  it  calls 
for  no  further  mention. 

If  the  region  of  the  medulh  onlucL^ata  in  the  Lemurs  bf  compared  with  that  of  other 
mammals  of  a  corresponding  size,  the  only  noteworthy  distinctive  feature  of  the  former 
will  be  the  relatively  grcattr  promioeoce  of  the  olivary  body.  It  however,  somewhat 
smaller  and  less  prominent  than  it  is  in  most  Apes,  the  oMef  olivary  nucleus  being 
smaller  in  propoartion  to  the  internal  accessory  olivary  nudous  in  the  Lemata  than 
it  is  in  the  Apes. 

■ 

Tub  Oaxcaiiu<£  Sulcus  an'i>  the  ot  i  inxAii  X^aoi^NOATiON  of  tub 

llKSiisi'iuau:. 

The  foregoing  notes  will  hare  made  it  clear  that  a  ti'iradiato  group  of  three  sulci — 
which  I  have  called  oakarin^  retrocalcarine,  and  patacalcarinc  respectively— form  an 
amngement  which  presents  identical  features  in  Aia>  the  Prosuniae.  No  one  has  ever 
questioned  the  identity  of  the  furrow  labeUeil  calearine  with  the  sulcus  so-culled  in  tiie 
Apes.  The  stiUnis  which  1  have  distinmiished  by  the  name  "  paracalcarine  "  is  regarded 
by  most  writers  as  the  represcntulive  of  the  p;irieto-occipital  sulcus  in  the  Apes. 
Hower  was,  1  believe,  the  first  to  sug<jest  this  view ;  but  afterwards  renounced  it  iu 
finvonr  of  the  hypothesis  that  the  paracalcarine  sulcus  represents  one  of  the  limbs  of 
bifurcation  which  the  ciilcarine  sidcus  presents  in  most  Apes.  When  I  began  writing 
this  mcniolf  I  bulisciibed  to  flip  latter  vi(nv,  chiefly  ln'ca!i<:r'  the  pnricto-occijnt.il  .siiU-ii-; 
is  alisi'iil  iu  scvtiml  uf  tiie  lowlier  Celndie  nnd  nil  ef  the  iiapalida; :  and  it  scrmrd  llicri.'t'oi-r 
lo  Ijo  a  luiTow  which  becomes  evolved  in  ihe  Apes;  but  in  develupiug  the  iuguiueni 
which  is  here  unfolded,  I  became  ccnvinced  that  there  may  be  another  and  more  piobablo 
way  of  regarding  this  matter.  None  of  the  writers  who  c^ill  the  panicalcarine  sulcus 
*' parieUMNSoipitar'  seem  to  have  considered  the  possibility  of  it  being  aoy  other 
furrow. 

iiecoguizittg  the  identity  of  the  calciirine  sulcus  iu  all  the  rrimates,  we  may  pass  on 
to  the  oonsidemtion  of  its  relationalup  to  the  htteral  rentridc,  with  a  view  to  determino 
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if  there  be  any  qiialitativiB  difiraence  in  llie  nature  of  the  occipital  prolongation  of  the 
hemisphere  in  Lemurs  nnrl  Ape?.  pi^r  tlie  extent  (if  tliis  ivLriun  of  tlie  lieniisjihoiv,  nr, 
rather,  it.«f  relation  to  tlie  eerebeiiiim,  is  commonly  supposed  to  l»e  a  fenture  of  the 
utmost  importance  as  au  iudcx  of  cerebral  development,  eveu  by  wrMcrs  who  have 
demoted  much  labour  to  the  study  of  this  part  of  the  bmn. 

This  will  lesd  not  UDiiaturally  to  the  enquiry  as  to  whether  the  calcariiie  sulcus  is 
found  in  nny  mammals  oihcr  than  the  Primntc?, 

The  nu»st  eonliictjiig  statements  are  found  in  the  literature  (quoted  earlier  in  the 
notes)  regarding  the  interior  coi-nu  of  the  lateral  ventricle. 

Bnrmeister  (1&A6)  described  an  eziensiire  direriiculum  of  the  reutride  in  2lir»<itc» 
and  about  the  same  time  Vrolik  denied  its  presence  in  Njfctieebm  [Slenopt].  Both  of 
these  statements  are  true. 

In  1802  Flower  thouglit  that  he  had  fomifl  n  posterior  cornu  and  eukiu-  in  Leiiuir 
f ulcus  [itiyri/ronil  and  also  in  a  Galugo  of  unknown  species  ;  hut  while  his  moaogmpli 
xras  being  revised  in  proof  he  beoame  sceptical  and  added  in  a  footnote :  **  A  further 
examination  of  this  specimen  [a  bmia  of  Galago  ia  the  Museum  of  the  Charing  Cross 
lIos[iit;ir,  Mil  l  iif  t!ie  brains  of  some  allied  genera,  leads  me  to  doubt  whether  the  above 
desciilu'd  "  ea\  ity  '  ia  the  posterior  lobe  e.\i'5{ed  before  disseciion,  (lie  Ipnijth  of  time  th;it 
it  had  been  in  spirit  liavtng  tjreatly  facilitat i.'d  tliis  process.  If  it  did  not,  it  will  justify 
the  statement  of  the  absence  of  the  hippocampus  minor  by  anatonusts  who  have  hioked 
at  this  structure  only  in  its  relation  to  the  posterior  coma,  but  at  the  same  time  will 
alTord  a  further  illustration  of  what  I  have  endeavoured  to  show  ....  viz.  : — that  the 
part  of  the  brain  to  which  ibis  term  [cnlrar]  has  been  applied  can  exist  independently 
of  the  ventricular  cavity "  (IMiiL  Trans.  18(52,  p.  1!)B,  footnote).  1  have  quoted 
this  Tcry  interesting  and  luminous  note  in  full,  not  only  by  reason  of  its  important 
l)earinw  upon  the  question  at  issu^  hut  also  to  express  surprise  that  its  author  should  have 
suddenly  stopped  on  the  way  to  the  fall  i-itiMpretation  of  the  morphology  of  the  eakar 
and  calcjirine  sulcus,  and  have  cateirorie  illy  deiiir  l  its  existence  in  the  Cat  s  brain,  after 
I  bus  reuioviiig  all  the  obstitcles  to  such  an  obvious  inference  as  to  the  identity  of  the 
ii4M»»lled  **  splenial "  sulcus  in  the  Cat  and  the  Prosimian  calcarine.  Ia  thci  same  year 
he  \rrote  a  second  memoir  [which,  however,  was  not  published  until  1866  (Tmns. 
Zu(il.  Soc.  vol.  v.)],  in  which  be  makes  the  statement  that  it  is  impossible  to  determicc 
m1  ether  or  not  the  posterior  cornu  exists  iu  y^etieebtu  lardigradu»\Sieiu^jatamewi\ 
(p.  lOG). 

In  the  memoir  ou  the  brain  of  CUromyt,  which  was  published  in  the  same  year 
(Trans.  ZooL  Soc.  vol.  v.),  Owen  seems  to  represent  a  small  posteriw  cornu  (in  fig.  5). 

This  fact  is  all  the  more  significant  if  it  is  intentional,  as  the  author  was  engaged  at  the 
time  his  memoir  was  written  in  a  beated  controversy,  in  which  he  maintained  that  the 
posterior  cornu  and  the  calear  were  hun>au  charael^jristics. 

In  Milne-Edwards's  contribution  to  tho  History  of  Madajj^ascar  ((2j  tome  vi.  1876> 
p.  206)  tlie  author  refers  to  Plower's  demonstratiott  of  the  existence  of  a  calcar  in  Lemur 
and  Galago  (quoting  Phil.  Trans.  lSt?2,  p.  11)7),  and  states  that  he  has  conftrmed  this  in 
tlie  case  of  the  forms  studied  by  flower,  but  denies  its  (calcar's)  existence  in  IhU/'m, 
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2'ropilhecm,  and  Acahii.  The  writer  has  apparently  overlooked  Mower's  footnote 
(quoted  above)  which  clearlf  shows  that  a  posterior  comu  is  not  necessary  to  the 
existraice  of  the  calcar.  The  latter  must  he  present  in  the  Indrisine  (hecaase  a  calcarine 

sulcus  occurs  in  this  subfamily  as  it  does  in  the  T^murinic)  even  though  the  posterior 
comu  may  be  absent.  For  this  is  obviously  what  the  author  means  to  imply.  His  othpr 
statements  regarding  the  posterior  cornu  and  calcar  avis  (on  p.  205)  are  contradictory 
and  their  meaning  is  not  altogether  dear. 

The  only  otlker  witen  (so  tar  as  I  am  aware)  to  refer  to  the  posterior  oomu  in  the 
Lemurs  are  Flatau  and  Jocobsohn  ('  Handbuch,'  p.  189) ;  and  as  they  have  obviously  not 
rrad  finy  of  thf  litorature  quoted  above  (excepting  Burineister's  remark  concorning 
Tarsiiu)  they  dismiss  this,  the  most  crucial  feature  of  the  Prosiral<ui  brain,  in  that 
casual  manoert  which  is  unfortnaately  the  rule  rather  than  the  exception  in  their  banriMi 
and  misleading  work.  Ilius  they  dispose  of  the  whole  question  in  the  oase  of  Lemur 
macaco  in  the  words  : — "  Der  Seitenventrikel  ist  bci  den  llalbafTen  von  gleicher  Beschaf- 
fenheit,  wie  bei  don  Avahrcn  AfFen  und  auch  von  den  glciclicn  Gebilden  bei^renzt  '* 
(p.  189),  as  though  there  were  no  problem  to  be  settled.  Moreover  it  will  he  shown  that 
tins  obserratkm  is  minding,  if  not  quite  vetaoMm.  *Sh&  only  other  Frosimian  hcatn 
whidh  the  authors  examined  was  one  which  thi^  labd  *'  Stettopt  graoOit"  bat  which 
obviously  belonga  to  **  Ng^ieAua  tarcUgradut.**  Nov  al^uu'b  tlie  interesting  problem 
as  to  the  existence  or  absence  of  the  posterior  comu  in  tins  e^enus  liud  been  definitely  miscd 
and  left  unsettled  [vide  supra)  by  Flower  (whose  numerous  and  important  contributions  to 
the  Compaiattva  Aoatomy  of  flie  mammalian  brain  these  writers  of  a  text*bo<&  on  thia 
subject  almost  wholly  ignore),  l!%tou  and  Jacobsohn  merely  state  (in  the  paxagmph 
corresponding  to  that  quoted  above  regarding  Lemur): — "  Die  iibrigcu  Vcrbaltnisse  atn. 
Gehirn  dcs  Stenops  sind  so  ahnlich  denen  fun  Gclnriin  il(>s  Maki,  dri-s  eine  besondere 
Besprechung  unnotig  erscheint"  (p.  But,  as  in  the  case  of  Lemur,  they  give 

tables  of  measurements,  among  which  figures  "Abstsnd  der  Tordecen  Spttze  dcs 
VorderlMttocs  rem  hinteren  Pol  dcs  Hioterhornes**  (pp.  199  and  189)  *. 

Ziehen,  Beddard,  and  all  other  recent  writers  do  not  eren  so  mudi  as  refer  to  the 
subject. 

.'Vfter  carefully  examiniag  the  sjx'cimens  concerning  which  the  above-quoted  state- 
ments of  Flower's  were  made,  I  felt  oonTinced  that  an  undoubted  patent  posterior 
ooran  exists  in  the  genus  Lemur.  I  subsequently  made  diseeetions  of  the  brains  of 
I/jfCtUte/biUf  Mierocebus,  Tursim,  and  two  other  specimens  of  Lemur,  all  of  which  had 
been  in  preservative  s<;]u!ions  for  Ion?  periods;  and  the  results  seemed  to  eonfirm  my 
earlier  conviction.  But  recently  1  ex^luiIu^d  the  fresh  brain  of  a  Lemur fulous,  and,  to 
my  great  surprise,  found  no  trace  of  any  patent  poeterwr  comu.  Since  tlien  I  have  been 
unable  to  find  any  posterior  comu  in  three  other  fresh  bnuns  of  varkxia  species  of  Zemur 
and  a  fresh  brain  of  yyctieebue.  In  view  of  these  unquestionable  facts,  and  of  the 

*  This  reforenoe  toft"  Hioteifa«ni "  is,  h«««nr,  UMniqglnM,  for  they  \m  Uw  tarn  in  refcrriiig  to  Uie  braia  of 

nil  nummak. 
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equally  decisive  remarks  of  ^rilnc-Edwards  *,  and  Flower's  hesitation  in  adojjting  (lie 
view  which  seemed  so  obvious,  oue  naturally  becomes  sceptical  of  the  existence  of  such 
a  Tentrioiilar  divertioulam  in  any  Pronmian  bnun. 

If  a  horisontal  MCtion  be  macte  through  the  cerebral  hemisphere  of  any  Lenur  so  as 
to  pass  just  below  the  level  of  the  cor[)us  callosum,  the  pericalcarlne  res^ion  will  present 
tlic  appearance  represented  in  the  liLrures  1!>  {Nifcticehttx)  and  .'0  iljemnr  fiiln's). 
Tlx;  hippocampus  is  prolonged  mesially  into  continuity  with  a  long  pallial  folium,  which 
extends  almost  as  far  as  the  mesial  plane  and  then  becomes  sharply  bent  upon  itself  so 


Fig.  40i— -Vi/ftiViAu*  iar-lu/niihit.    Ilurizoutiil  section  tlirnugh  th«  CCIvlml  ll«ail|llCf» 

iiamediatelf  bduw  Uio  corpus  callosum.    x  ii. 
Fig.  SO.— liMMr/uIviif.  Part  of  a  opRwpODding  Metion.   x  4. 
Fig.  51« — OtrctfiAma  tabaui.  A  Mcmponding  wetlon.    x  2» 

as  to  form  the  slightly  oblique  anterior  wall  of  the  deep  calcariae  sulcus.  At  the 
bottom  of  the  calcarine  suleus  the  palltun  i^un  becomes  acutely  flexed  and  forms 

the  posterior  lip  of  the  calcarine  furrow.  It  is  of  the  utmost  importance  to  recognize 
at  tliis  stage  that  the  anterior  wall  of  the  calcarine  sulcus  forms  a  part  of  the  boundary 

*  Only  W  finr  M  Uw  Indriaina<  are  concerned  ;  for,  in  view  of  these  results  of  my  recent  re^xamioation  of  the 
genua  Lmutt  1 6il  to  ttodmland  the  tigniiicuioe  of  2Iilii«-£dwaid»'»  nfennce  to  Ibis  gduia  (vidt  mftv). 
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of  the  lateral  ventricle,  its  medullary  layer  being  part  of  tUe  ventricular  llaing ;  whereas 
the  posterior  wall  of  the  sulcus  is  far  removed  from  the  veutriolc,  aod  its  medatlaiy  layer 
is  not  free  but  is  fused  to  the  general  meduUary  mass  of  the  hemisphere. 

Ko  part  of  tlx-  lining  of  the  rctrocalcariue  and  paracalcarine  sulci  takes  any 

direct  slmre  in  forming  the  ■svalJs  of  the  latt  rul  vciilricli". 

If  «e  next  examine  a  similar  section  in  the  cerebral  hemisphere  of  an  Ape,  such  as 
Ccrcopithecua  (fig.  51),  essentially  the  same  state  of  affairs  is  revealed.  The  posterior 
wall  of  the  calcarine  sulcus  is  tai  removed  from  the  Tentride  and  its  medullary  layer  is 
fused  io  the  general  medullary  mass. 

As  thr  rt'sult  of  the  greater  obliquity  of  the  caU  u  itw  sulcus  ;uul  of  flic  sm:il!fr  size 
of  the  hipiKJcampus,  a  much  larger  area  of  the  anterior  (or  lateral,  its  tl  lias  jiow  become) 
wall  of  the  calcarine  sulcus  is  exposed  iu  the  ventricle  and  forms  the  "  calear  avis." 
The  only  difference  between  the  conditions  in  the  Lemur  tad  the  Ape  is  a  quantitative 
and  not  a  qualitative  one.  As  the  result  of  the  laiger  dimensions  of  the  neopallium*  the 


The  )f ft  rfubral  liiIuiBpbcre  of  (n)  ,Vy«/ii-»/.«»,  (li)  Mirri^tftug,  ({)  I'amiut,  tuid  («/)  Jlojmlc,  ditaeoted 
to  abttw  the  hiiipocampus  and  the  calrauiue  miavaM  {.r)  [mt  tho  tnm  cnlcar  in  a  moA  A]. 

hcniisiihere  has  extended  further  liackward  and  has  produced  a  posterior  divcrlieiduui 
of  the  lateral  ventricle,  iu  the  mesial  wall  of  which  the  calcar  is  found.  Iu  the  Lemur 
the  hcnnologuc  of  the  calcar  is  also  found,  even  though  there  is  no  posterior  oomu  of  the 
ventricle,  hut  it  faces  the  alveus  of  the  hippocampus,  so  that  no  bulg^og  calcar  can  be 

ncm  ■^vlicn  !hc  ventricle  is  opened. 

It  the  lateral  wtih  of  flu-  hemisplicrc  be  dissected  away  in  the  brain  of  a  Lemur  which 
hits  been  toughened  in  some  preservative  fluid,  a  line  of  cleavage  readily  extends 
liaclcward  from  the  posterior  angle  of  the  ventricle  between  the  dense  medulla  of  the 
caloorine  cortex  and  the  looser  medullary  matter  in  contact  With  it;  in  this  way  the 
observer  can  rcjvlilv  1;>- deceived  into  the  belief  that  a  posterior  eornu  exists  and  that 
;i  rounded  calcnr  ::iLC.  "fi.  ,1  projects  into  it.  The  region  .r.  hn^xcvcr,  is  not  the 
homologuc  of  the  true  calcar,  as  a  comjjarisou  of  figs.  50  and  1  uill  at  once  show. 
The  appesiance  of  the  '*  calcar,"  so  exposed  in  the  brains  of  2fye(iceba9t  MicroeebtUt 
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Tarslits,  and  Hiaptdti  is  shown  in  tbe  nc>  i  >:^i|iaDying  drawings  (flg'.  52).  In  Tarsins  and 
J[(ipale  the  sTi'elling  exposed  is  partly  and  perhaps  wboUy  a  true  calear,  like  that  of 
Cercopilhecua. 

In  fhe  brain  of  flw  Apes,  as  also  in  Lemnn,  the  Trails  of  tlie  paiaealearine  and 
retrocalcarine  sulci  do  not  come  into  relaticnisliip  with  the  ventricle. 

If  next  we  practice  a  corresponding  section  in  the  brain  of  a  Dog  (fig.  63),  a  state  of 
affairs  is  exposed  which  is  either  identical  witli  t!iat  of  tho  brain  in  the  Primates 
or  presents  tbe  closest  resemblance  to  it.  immediately  to  the  caudal  side  ol'  the 
liippucampus  the  nec^Uum  behaves  in  the  same  maimer  as  it  does  in  the  brain  of 
Lemurs  and  Apes ;  but  the  deep^  oblique  sulcus  is  not  usually  called  '*  oalcarine,*'  but 


Caul*  /amiliarU, 

A  KctioB  an&logoua  to  tbtwe  reprsMBted  in       80  and  51.    X  2. 

by  KruPir's  title  "splcnial."  A  a^laiice  at  tliin  figure  will  at  once  show  tliat,  unless  there 
be  some  overwhelming  argument  to  the  contrary,  we  must  regard  this  part  of  tbe  splenial 
sulcus  of  the  Dog  as  the  represmtative  of  the  oalearine  sulcus  of  the  Primates.  It  is 
commonly  argued  that  there  can  be  no  oalearine  sulcus  in  tbe  Carnirora  because  there 
is  no  posterior  corn u  ;  hut  the  same  Avriters  do  not  deny  the  ealcarine  nature  of  the 
analo!?ously-plaeed  furrow  in  the  Lemurs,  even  thouj^h  there  is  uo  posterior  coriui  there. 
AVe  may  tlierctorc,  at  any  rate  as  a  working  liypothesis,  refer  to  tbis  part  of  the  Dog's 
splenial  sulcus  by  the  name  "  calcarine."  Xow  the  conditions  which  are  found  in  the 
Dog  also  previul  in  every  Oamirore,  without  exception.  It  is  therefore  very  surprising 
to  find  Flower  speaking  of  "  the  ahsencc  of  anything  resembling  tbe  calcarine  sulcus" 
in  the  Cat's  brain  in  the  same  memoir  in  which  he  nitule  the  iuiiM)rtant  observation 
(quoted  al>ove)  that  the  existence  of  a  patent  posterior  cornu  is  not  a  necessary  condition 
of  lAo  presence  of  a  calcar,  and  therefore  of  a  calcarine  sulcus.  Even  if  the  oalearine 
sulcus  should  ultimately  prove  to  be  not  homologous  witb  any  part  of  the  splenial 
furrow,  it  is  clearly  erroneous  to  say  that  the  latter  does  not  "resemble"  it.  In  tbe 
ease  of  eertuiii  Carnivores,  such  as  tbe  Seals,  a  definite  posterior  cornu  of  the  ventricle 
is  found,  and  in  some  cases,  c.  g.  FhocUy  it  reaches  large  dimensions :  in  tltcsc  animals 
the  "  splenial  bulgiug  "  in  tbe  lateral  ventricle  so  doeely  **  simulates  "  tiie  *'  calcar  "  of 
the  Primates  that  there  can  be  no  reasonable  donbt  as  to  ihdr  identity.  This  Awt  was 
well  known  early  in  the  last  century,  for  Serres's  observations,  that  "  the  hippocampus 
minor  [calcar]  has  hitherto  been  observed  only  in  Man,"  which  continue    . . ,  1  have, 
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however,  found  it  in  tho  Ajils  and  Soals  [olioz  Sinj^i^s  ot  Ir?  Phoqucs] "  *,  iraiaed  a 
wide  currency  in  the  text-books  of  (lu-  period -J^,  and  liavcpven  ])prsisted  in  certain  Prcnch 
treatises  up  to  the  present  day.  And  yet  tliis  importunt  fact  has  been  wliolly  ignored 
in  the  discusrion  of  the  powiUe  hmnologuea  of  the  calcarine  anlciis  in  other  mammals. 

[In  making  this  statement  I  am  not  unmindfid  of  the  fact  that  m  the  memoirs  of 
^furie  071  the  liniin  in  tin?  Seals  and  in  the  Manate*'  an  anthropocentric  nomfnclature  is 
adopted  and  a  furrow  on  tlie  surface  of  the  lioinisplicn!  is  called  "calcarine";  Murie 
also  deticrihes  a  posterior  cornu  and  a  calcar  in  Oiaria  and  Muiudiu.^ 

The  caloar  was  redisooTered  and  described  in  the  brain  of  the  Seals  by  Fish  in  1896 ; 
but  this  imter  so  mgnally  ^led  to  appreciate  the  morphology  of  this  region  of  tlie  brain 
as  to  entortain  a  donbt  ns  to  wliethfr  the  sulcus,  which  produced  tnis  calcar,  ou?hf  to 
be  regarded  as  the  calcarine  or  t!ie  parieto-occipital  I  *.  Tic  makes  tlie  foUowiuq 
quotation  froffli  Wilder's  "Anatomical  Technology  "  : — "  Between  the  ordinary  Carnivora 
ud  the  Monk^  are  two  groups  whose  bmins  should  be  studied  with  espeeial  care ; 
the  Seals  hare  a  rudimentary  postcornu  and  occipital  lobe,  and  these  parts  are  said 
to  l)e  developed  in  the  Lemurt  which  hare  i^Bnities  with  both  the  CaroiTwa  and  the 
Primatrs  "  fp.  SO). 

Although  Fish  quotes  the  statements  of  Tiedemann,  who  represents  Fhoca  as  lacking^ 
a  posterior  coma,  he  appears  to  be  ignorant  of  the  aboTfr-quoted  obserratitHi  of  Series, 
in  spite  of  its  wide  carnmey  in  such  works  as  those  of  Cuvier,  Leuret  and  Gratiolet,  and 
Topinai"d.  His  suggestion  that  the  splenial  sulcus  of  the  Pinnipedia  may  possibly 
represent  thfi  ])arieto-occipital  sulrus  hpcr)me«  all  the  more  amazing  when  he  makes  such 
detinite  statements  as : — "  \l^hocaj  shows  a  postcornu  relatively  as  large  or  larger  than 
in  the  primate  bmia,  with  a  distinct  calcar  or  hippocampus  minor  in  whidi  a  portion  of 
the  splenial  appears  as  a  total  fissure  *'  (p.  88). 

I  have  confirmed  all  these  statements  of  fact  in  the  Seals  and  prepared  a  dissection 
of  this  ivgion  in  I'/ioca  for  the  Museum  of  the  Boyal  Colle|^  of  Surgeons  (Specimen 
D.  377,  Physiological  Series). 

Since  Krueg  car^dlj  described  and  named  the  "  splenial "  sulcos  in  a  large  number 
of  Carnivores  and  Ungulates,  no  one  has  questioned  the  identity  of  the  furrows  so-named 
in  the  two  Orders.  The  different  position  of  the  furrow  on  the  hemisphere  in  tho 
Uni?ulata  modifies  its  obliquity  so  that  it  does  not  so  closely  resemble  tlie  cnlcjirinc 
sulcus  in  the  Primates  as  that  of  the  Carnivora  does.  Nevertheless  tlie  relationship  of 
ita  two  walls  to  the  httml  veatriele  and  its  depth  (in  comparison  with  nei^houiing 
sulci)  wonld  suffioe  to  show  its  identity,  even  if  we  were  not  acquainted  with  its 

•  '  Anatomio  Cowpsri'*'      r'onenu,"  Paris,  1526,  t.  ii.  p.  470. 

t  Vidt  Leuret,  "  Aoiit.  Comparec  du  Systume  Nerr."  tome  i.  1339,  p.  402,  and  a  fuller  accouat  in  Uratkileti'i 
•ditioB  oftlM  MUM  wMit,  tooM  &  1867,  p.  74. 

;  P.  A.  Ftih,  "  Thn  llr  I'.ti  in  tin!  F;ir-S,;i!,  ^rr'hirhinut  urtiiiuji;  with  a  Onmp  initiTB  DescripHnn  of  thoso  of 
^ahphut,  Plioea,  Urtu*,  and  Munatttus,"  Journal  of  Comparalivu  Xcorology,  vol.  tiii.  noa,  1  and  2,  July  1S03,  f.  79. 

"  Tli»  moditioDB  ....  might  Batnnlly  anggnt  humt^rngj  the  »p«  and  banm  cilnr  sod  tiut  tli*  aplcnial 
fissure,  in  thi'i  ul  p  ss' ■^>'iii;  n  postcornu,  niiijlit  Imj  liiimolojjiiied  wWi  \hr-  rccipital  [the  WBtaxt  thows  fhftt  thif 
term  undoubtedly  refers  to  the  parietoH>cci{iitai  colcuej  or  calcahue  £a»urc  in  Man." 
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developmental  history,  whidi  thorduglily  catftblishes  the  homology.  la  some  of  thp 
lavgor  TJnguLnta,  fur  example  Camelua,  tbere  i»  »  small  posterior  comu  into  which 

fhf  "splenial"  emincnco  ])niiects  just  as  the  cnlcnr  liultres  into  tlic  Primnto  vrnlriflp. 
In  the  Cetacea  the  splcnial  sulcus  is  obvion«;ly  idoiiticul  ^s  \i\\  that  of  the  Cariuvur:i  ami 
Uagulata,  aod  its  resemblance  to  tho  caicarine  sulcus  of  tlie  Primates  is  enhnuced  iu 
some  genera,  e.  g.  JTjfperoodony  by  iia  relation  to  a  duitiaot  posterior  comu  of  the 
ventricle,  which  has  been  descrilwd  by  Ziehen  *. 

"Durini;  my  investigations  on  tho  brain  in  tlio  Edentata,  tho  results  of  which  vreiv 
jHcsciitcd  to  this  Society  almost  four  ypars  ago,  I  was  very  much  astonished  to  find 
a  well-Ueliued  swelling  on  the  mesial  wail  of  the  lateral  ventricle  of  Orifcterupim  which 
simulated  the  calcar  avis.  My  astonishment  was  due  to  the  faet  that  at  that  time  I  was 
not  acqnainted  with  any  of  the  above-mentioned  viiitings  and  knew  only  of  the  teadiing 
of  Rueh  anatomists  as  Flowor,  Turner,  and  Cunninirham,  who  have  so  formally  ami 
catt'j^'orically  dt  nit  il  the  jjossibility  of  homologizing  the  Ciilcaritic  sulcu«  of  the  Primates 
with  the  spienial  furrow  in  other  mammaU.  NevertUelcss  the  mass  of  evidence  iu 
favonr  of  tibe  identity  of  these  two  Aunows,  which  a  study  of  the  Edentata  and  other 
mammals  yielded,  seemed  to  me  to  he  so  overwhelming,  that  I  adopted  this  view  even 
though  it  is  in  direct  contradiction  to  the  \  iews  of  tho«o  anatomists,  from  whom  I  have 
acquired  much  of  my  knowledge  of  (lie  mumnmlian  bruin  t. 

Among  the  heterogeneous  collectiou  of  Edentata,  there  are  found  all  stages  in  tiie 
form  of  the  calcarine  sulcus  intermedute  between  the  CarnivoRe  condition  on  the  one 
hand,  and  the  simpler  form  fonnd  in  the  CSbiioptera,  Uarsupialia,  and  Inaectivoia  if 
Ga Uopilhecus  ca n  be  called  an  Insectivore).  In  no  true  Insectivores  is  there  a  calcarine, 
or  "spienial"  (as  most  anatomists  would  call  it)  sulcus.  But  this  is  not  necessarily 
of  any  great  sigoiiicanoe,  because  in  the  suialler  Chiruptera  and  (Polyprotodout) 
Marsupials  there  is  no  such  sulcus,  although  the  larger  members  of  time  Orders 
{PiempiUt  Cjfnonjfcterii,  TkffUtdmut  and  practically  all  the  Diprotodontia)  present 
a  typical  one. 

Tiu;  most  peculiar  fact,  so  far  as  the  distribution  of  this  furrow  is  concerned,  is 
its  absence'  in  most  of  the  Kodeutia.  In  only  one  or  two  ol  the  lai^fcst  members  o£  the 
Orders,  such  as  Sydrock<eru»t,  is  any  such  furrow  developed;  and  even  in  these  £nr 
eases  it  is  small  and  insignificant.  In  the  Monotremata  the  oalearine  sulcus  cannot 
be  recoi,'iii/c(l  ,  moreoveTf  it  is  highly  i^robahle  that  none  of  the  mesial  sulci  in  the 
hemisphere  of  Echidna  represents  th(>  calcarine  sulcus  of  the  Metatheria  and  Eutheria. 

The  most  primitive  form  of  the  calcarine  sulcus  is  seen  to  best  advantage  in  such 
})rains  as  those  of  Thylacintti,  THeiMurus,  I*hawolaretit$t  Macrojtm,  CynonycUn^, 
PterapuM,  and  most  of  the  Edentata.  Of  these  I  select  for  reptesentation  the  hemi* 
sphere  olPteropua  poUocephalus,  not  tliat  it  differs  in  any  respect  from  any  of  the  other 
foms  cnumoiefted,  but  because  the  presence  of  the  calcai'ine  sulcus  in  this  genus  has 

*  W.  Kukcnthal  and  Th.  Ziehen,  "  I'cbyr  da»  CVntmlm  lAcugvatcm  der  ruim  t  si,  uelwt  Unterauohungvn  iibt  r 
die  Tcrgieicbendc  AnatoniA  der  PUc«utalier/'  iMolucbriflen  dcr  medidu.-uatumWucii.  UeMllteWt  «u  J«ua, 

1SS)3,  K).  Se,  117,  mHw  aKo. 
t  Tktiii.  litw.  Soe.  aer.  2,  SSool.  Til  18W, ».  336  m 

•Booiij>  axRies.-  -zooLOor*  vox.  viii.  66 
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heon  cafosorically  donieJ  liv  Ziolicn  *.  Ho  states  tliat  in  the  brain  of  Ptei'opuK  tjietlint 
(wbicli  is  ideatical  with  tlmt  of  F.  poUocepholua  ■\)  none  of  the  sulci  which  he  labels 
wt  9,  ftod  p  in  the  Lenran  (correRpondiog  respeotirely  to  the  jiamoiilonrioe,  calcsnnc, 
and  letrooaloarine  of  my  account)  an  {WMent;  Irat  he  beUeres  Che  sulous  «  (the 
inteiaalaiy  of  these  notes)  to  be  prolonged  haclm-nrd  around  the  splenium.  It  is  quite 
unnocos!iary  (bocniisc  the  discrepancy  is  so  obvious)  to  jioiut  out  how  little  accord  there 
is  iK'twct^n  this  view  and  that  held  by  the  same  writer  M'ilh  regard  to  the  Caroivora 
and  Cetacea. 

The  comparison  itf  the  eection  through  the  hemisphere  of  Pier^^  (fig.  54)  with 
that  of  Lemm-  and  Cmi$  is  quite  sufficient  to  ahow  the  identity  of  the  oonditions  in  tlie 
thcee  forms. 


Fig.  54  a. — Puropu!  jwU'Kfphtv  •!.<.    M'  nuiI  ii-.]KL-t  of  tho  right  cerelirul  hemi>[)herc.  x3. 
f^.  646. — I'ttmpxu  poiioefplutbi*.   A  horizontal  xcctioa  thitHigli  the  posterior  pert  «f  the 
hemiaphere  in  the  plane  y  (llg.  54  a). 

In  order  tiiat  the  xelationship  of  the  calcarine  sulciu  to  the  letrocaloarine  and  para- 
ddcarine  sulei  may  be  xightly  appreciated  and  its  ^ystematio  ralue  may  he  ooneotly 

appraised,  it  is  necessary  to  consider  certain  other  aspects  of  this  problem. 
The  exaggerated  importance  which  Owen;^  had  attached  to  the  calcar  avi«  or  so-called 

•  Arek  f.  Vts^taaH.  1896. 

t  Vvh  Gustav  Retiiuu,  "  Zur  Murpholegie  der  Faatia  Dentatn,"  4c.,  Liolo;;.  Unt-  rs.  X.  F.  viii. ;!,  Taf.  14. 
;  i'roc.  Linn.  Si>o.  IboS ;  also  Annab  tt  Vng.  Kat.  Ui«t.,  Junu  Ittui,  lieic  1/ecturc,  aad  cLi«vrhere. 
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"bippocampm  miaor,*' as  a  supposed  distinctive  featim  of  the  human  brain*  led  to 

B  very  heated  controversy  in  ISOl,  during  the  course  of  which  many  auatomlrts 
subjected  the  "occipit;il  i  e;4ion  of  thp  brain  in  the  Primates  to  a  careful  examination. 
One  of  the  most  Talunble  results  of  this  unseemly  strife  was  tlie  iatroductiou  of  the 
usefbl  term  ^'caloarine  suleiUi**  which  Huxley  conferred  upon  the  extonal  funow, 
the  obrerae  of  vhich  fomn  the  calcar  avis  in  the  lateral  Teotride.  Another  result 
was  the  demonstration  by  Huxley,  Flower,  and  others,  that  the  calcar  and  its  sulcus  are 
not  distinctive  of  the  human  braiin,  but  are  commoa  to  all  the  Apes  or  even  Primates, 
accordiug  to  Hower*. 

The  culcar  was  first  described  early  in  the  ei^hteoith  century  by  Horaud  t,  who 
likened  the  little  projection  on  the  mesial  wall  of  the  posterior  eomu  of  ibe  latnal 
ventricle  (in  the  human  brain)  to  a  cock's  spur  and  called  it  "ergot"  the  liitin 
equivalent  of  Mbieli  is  "  rnfmr  avid."  Towards  the  latter  pnrt  ftf  the  snnif*  pentury 
Vicq-d*Azyr  called  it  "  hippocauipua  minor,"  because  it  appeared  to  be  continuous  with 
the  larger  swelUiig  known  as  hippocampus  [niojor]. 

According  to  Broca,  CruTeilhiw  §  was  probably  the  first  writer  to  definitely  refer  to 
the  constancy  of  the  sulcus  which  produces  the  calcar,  or  a^fractuoMiti  de  la  ettviU 
digilule  "  as  he  called  it. 

In  18.'»1.  Gratiolet  wrongly  believed  1  that  the  sulcus  in  question  was  continued  into 
(be  liippocumpul  fissure,  and  included  both  under  the  latter  name.  This  misconception 
helped  to  establish  the  misleading  name  *'  hippocampus  minor  "  which  Vioq-d'Azyr  had 
introduced.  The  merit  beIon;^s  to  Huxley  of  pointing  out  the  fallacy  of  which  these 
names  were  the  expression,  and,  !)y  n  lnstaf  iiiL,'  the  name  ralcar  nvis  and  intnxluc-iii^'  the 
new  term  *'  calcarine  sulcus,"  he  rid  Descriptive  Aualomy  of  a  serious  source  of  coDlusion. 
1  have  introduced  these  historical  uotcs  here,  because  it  has  unfortunately  become 
necessary  to  emphasise  once  more,  firstly,  the  contention  of  Huxley  tbat  the  term 
** hippocampus  minor  "  should  be  for  ever  banished  with  the  ntisc^mccpttou  which  it 
.syml)olizes ;  and  tliut  the  term  "calcar  iivis,"  or  sinijily  calcnr."  be  gnbstittitcd  ;  aiul, 
secondly,  that  the  true  and  e.\act  siguificancc  of  the  term  "sulcus  caivariiiuit ''  may  not 
be  forgotten,  as  it  is  by  most  modern  writers  on  the  anatomy  of  the  brain.  As  the  name 
"  calcarine"  is  denred  from  "  calcar,"  it  necessarily  follows,  as  Huxtey  show«id,  tbat  fke 
^tenHal  part  of  the  auiem  ami  (hat  drictltf  descrcintj  tin/  /Ule  "  calcarine"  is  the  furrow 
tcltirh  produces  thfcafrar  ari.s.  Huxley  him'^  ll  pui  iiti-d  out  that  the  sulcus  "  extends 

lu'voiid  tlic  calcar  and  tliL>  jiostcn-jr  cornu"*].  And  he  also  did  much  nun-r  tlmn  this. 
l\>r,  pruliling  by  the  earlier  and  not  wholly  successful  attempt  of  Gratiolet,  lie  lor  the 
first  tune  clearly  distinguished  among  the  complex  anangement  of  mesisl  sulci  the 
distinct  hippoesmpal,  calcarine,  colbteral,  and  parieto^>oeipitat  elements.  Hu^dey 

*  "  On  the  PMt«ri«r  Luli«s  of  the  CorvUruui  uf  Ute  UuAdrumanii,''  riul,  Iraus.  IS0:2,  pp.  18G  et 
t  lloniul,  «Hiatmn  da  VAttiiam,*  1744. 

t  Vicq-d'Axyr,  'Tniitr  d'Aiiutoiuio  i-t  de  l'li_v*i<:>l'>j;ip,'  tome  i.  1  ?;•'>. 
§  CruTcilbwr, '  .\ii«tonii«  iJ«t»criptire,'  i'*"  lidiiiuii,  lsi6,  t«m.  iv.  p.  tiUi. 
II  Modaro  nearolitgittl  litcmtiire  «onbiin»  inattmanibto  npettdam  of  thU  error. 
%  «Tlw  Bnitt  or  AttUt,'*  Proc.  Zool.  Sw.  im,  9. 
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thus  clearly  anticipated  most  of  the  recfmt  work  in.  (his  region,  by  distinguishing  llic 
parieto-occipital  from  tho  calcarine  snlow  and  bj  xeeogntting  that  the  latter  extendii 
backward,  far  beyoud  the  calcar. 

TiPiihm  recent  jtan  Chinningham  *  faai  enlled  att^tifm  to  a  diSerentniftion.  <tf  the 
calcarme  buIcub  into  anterior  and  posterior  elementB,  which  are  to  he  diriangiriahedl  the 
one  from  the  othnr  not  only  by  a  difference  in  the  time  and  mode  of  development,  but 
also,  in  many  pase?,  by  thnr  features  in  (he  ruhilt  humnn  Itrain.  The  *'  anterior  calcarine" 
6ulcua  is  the  tirist  to  develop  and  becomes  an  extn^mely  deep  sulcus,  which  is  wholly 
responsible  for  the  bulging  of  the  calcar  in  the  ventricle.   In  other  words,  it  is  the  true 

calcarine  sulcne." 

The  sulcus  which  Cunningham  calls  "posterior  oaloarine " deivehqp*  later  and  quite 
indfpf'ndfntly  of  the  anterior  sulcus ;  it  never  becomes  as  deep  as  the  former;  as  a  rule 
it  does  not  share  in  the  formation  ot  the  calcar,  and  in  many  cases  it  is  separated  from 
tlie  anterior  or  calcarine  sulcus  by  a  submerged  fold  of  cortex.  It  is,  to  use 
Cunningham**  own  words,  *'a  aeeoudary  ntteut  in  erery  sense  of  the  term"f.  It 
is  therefote  of  arery  dilfo%nt  nature  to  the  truecalcarine  sulcus,  and, as  it  is  couyenienf 
to  liavc  a  distinctive  name,  I  shall  call  it  ret»>ci^k»rine,"  because  it  is  phtced  on  the 
caudal  side  of  the  calcar. 

In  his  great  monograph  on  tiie  human  brain,  Hctziu.s^  uijjects  to  CuDniogham's 
teaching  and  says  that  he  **does  not  believe  that  sudi  a  fundamental  differeiuw  between 
the  fore  and  hinder  parts  of  the  fissure,  as  Cunningham  sees,  can  he  recognized.  The 
front  imrt  ;s^ro\vs  at  least  ns  often  witliont  n  liinder  addition  and  itself  forms  the  hinder 
part."  Tbe  close  of  this  quotation  is  intcrciiting,  as  being  practically  a  conci'ssion  of  the 
writer's  position  and.  also  by  reason  of  its  bearing  upon  the  condition  found  iu  the  Apes, 
which  Cunningham  regaida  (erroneously,  I  believe)  as  differing  essentially  from  that 
fovuid  in  the  human  brain.  For  a  study  of  Comparative  Anatomy  makes  it  abundantly 
clear  tluit  in  the  ense  of  two  snici  dcMloiiin^  in  the  same  line,  it  often  happens  that 
tbe  minor  sulcus  Neems  t')  he  formetl  inert  ly  by  a  pmlonirntion  of  the  major  sulcus 
i-ar.her  than  as  an  iiidepenilenl  clement.  Tlie  jwsterior  pari  was  called  **  calcarine  "  only 
because  it  waa  supposed  to  be  part  of  the  fame  calcarine  sulcus ;  but  as  this  h  not  strictly 
so,  the  distinct  name  "  rctrocalcarine  "  has  been  introduced.  This  has  been  done,  not  for 
jipdantic  n'asons,  but  becutsc  u  sepnnite  nnn;e  heeotnes  absolutely  necessary  in 
Comparative  Anatomy,  \vbere  the  luudaoicutal  distinction  between  the  two  elements 
becomes  more  pronounced. 

Describmg  Uie  development  of  the  sulci  in  a  Sheep's  brain,  Kruog  says  that,  ui  a  foetus 
10  cm.  long,  two  fuirowa  have  appeared  -.  one  on  the  lateial  aspect  is  the  iaintly  marked 
representative  of  the  fossa  Sylvii  of  the  human  foetus,  and  the  other  is  a  mote  deftniidy 

*  D.  J.  Cnnniaicham, "  Contnbatioiu  to  tha  S«i1bea  Aattony  o(  the  C«i«br>l  Heiiu>tihen>,''  U«fli.  Bay.  IriA 
Aoadcmy.  July  1M»2. 
t  Op.  fit.  p.  49. 

;  '  Duft  Mciuchenhini,'  Jena,  1890. 

The  passaf^  here  quoted  is  lukea  from  an  article  by  Cuuuiqglian,  JosCttal  ot  AJiat««iJ  and  fhfnaiagjr,  T4L  xsii. 
f.  595.  See  alao  Bctiiua, '  fiioiqyiaehen  Uutonuflhiuigeu.' 
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mftrked  salens  <ni  the  mesial  Bwrface,  which  he  calla  ***pte»ial£»  "  *,  a  name  whieh.  baa 
been  very  fjonerally  adopted.  He  adds: — "  AccordiniT:  to  Eckerf  the  flssura  parieto- 
occipitalis ij:  develops  in  the  luimtin  brain  ut  ahaut  tJie  same  time  as  or  soon  after  the 
iissura  Sjlvii :  I  am  very  much  dUposed  to  consider  it  as  the  homologue  of  my  fiasura 
aplftiiMlig  "  (p.  300).  In  a  later  memoir  he  deaQribei  the  splenial  mlcus  in  Uogniouhite 
Mammals,  He  exphiina  the  pecaliarities  of  the  finura  hippocampi  an4  the  fiwoia  rhinalui 
as  lines  of  demarcatkm  between  coi  tical  areas  which  are  histologioally  differeat.  Both  of 
these  fissures  develop  very  early,  and  after  their  appearnnce  there  is  a  lon»  pn\iso  before 
any  other  sulcus  presents  itself.  The  first  one  to  do  so  in  the  Cat's  hemisphere  is  tbe 
suleiie  epleaialie  (in  a  fcetus  of  10+4-5  cm.  long).  In  such  a  foetus  it  appears  **  as  a 
flattened  are  anrroundiofp  the  postenor  end  of  the  oorpus  eallosnm  and  the  upper  end  of 
the  hippocampal  fi.ssure,  midtfay  between  these  structure*  and  the  upper  and  hinder 
margins  of  the  hemisphere  "  §. 

Prom  a  oomparisoa  of  these  interesting  facts  with  those  brought  to  light  by 
Cunningham  and  Betshis,  the  oonclusion  is  forced  upmi  us  that,  if  any  snloiis  on  the 
mesial  suriaoe  of  the  human  hemisphere  is  to  be  regarded  as  the  homologue  of  tbe 
"splenial  "  sulcus  of  the  Sheep  and  Cat,  it  must  be, not  the  raorpholoi;icjUly  unstable  and 
I  mim  portent  parieto-occipital  salens  which  Krueg  suggests,  but  tbe  true  "caioarioe 
sulcus." 

TiuA  snch  an  interpretation  was  not  entertained  by  Krueg  is  obvious  frcnn  his 
quotation  of  Sifoynert's  happy  guess  ||,  when  he  called  **  a  short  ascending  branch  of  the 

f.  splcnialis"  in  the  Bear  toi^ether  with  a  short  accessory  furrow  uiuler  it  the**su]cus 
occipitalis,"  and  the  f.  .s[)!cni;ilis  itself  the  "sulcus  c  ilciuinus "J.  <)a  tin*  snmf*  paije 
Krueg  quotes  Bencdikt  as  calling  '*  the  f.  splcnialis  in  the  Bear  tlio  Iissura  occipitalis 
inferior  .  .  .  and  the  mesial  part  of  the  f.  medilateralis  the  fissura  calcarina  "  (p.  Ct2)**. 

If,  however,  we  adopt  Krueg's  idea,  we  mast,  in  the  lijeht  of  our  fuller  knowledge 
of  the  developmental  history  of  the  humaa  biain,  legard  the  splenial  sulcus  as  partly 
homologous  to  the  calcarine. 

In  BrftCM'«<  Collected  "Works  (p.  321,  tig.  26)  a  short  oblique  furrow  is  reprfjscntpd 
in  tiic  hcuiisphcre  of  a  lloebuck,  which  obviously  correMpoods  to  the  sulcus  Krueg 
calls  postsplenialis."  Broca  calls  this  sulcus  "the  anal<^ue  of  the  calcarine 
fissure,'*  whereas  he  re^ids  the  splenial  sulcus  as  part  of  the  "limbic  fissure/*  He 

•  Julius  Krui-p,  "  l'«ber  die  Fuobunf  der  GraiiUniriiid*  dar  l;iigiilat*tt,*2oitMih.  f.  iriMonMh.  Zeol.  fid.  xxxi. 
p.  303, 2f  OTflmber  1878. 

t  A.  Bek«r,  '*Zni  Eutwi«^l.  d«r  Tondien  uod  Windni^n  d«r  GtwsMniheniwtili.  im  FtWiii  dct  XeuAcn,* 

Arch,  f,  AntbrapoL  iii.  ltd.,  180."^. 
{  Bcker  it  wrong  ia  tbia ;  for  h  is  the  calcuine,  and  not  Uie  {Nuieto'flecipitaJ,  m\c\i»  which  dcralops  flisL 
$  Jvliua  Kraeg.  *'  ITebar  die  Furcbnng  dor  Onwiliirarinde  der  aonepiacenUleo  .Saiigci  icre,"  Zvitadir.  f.  winenadh. 

Zool.  Bd.  xiiiii., 

II  Mcyn«rt, '  Archir  f.  I'sychiatrie,*  Bd.  vii.,  IS77.    Xhe  eoatait  ahova  Uist  3ivjaen'»  snggpsUA  kanolajpca 

vrete  liulo  eUe  than  »hecr  guc».i«rork. 
^  Kraog,  vy.  tit.  p.  <J4 1 . 

*•  Bencdikt, '  Anttoaiiidie  Stodien  ut  VerWeoberf»bitiieii,'  Wien,  1879. 
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adds  in  explanation  that  lie  "  calls  it  niJlon  ccdcarm,  altliougli  the  ergot  (calctur) 
from  wlnVh  ifs  name  Is  derived  exists  only  in  the  Primntp^  "  (j>.  o'2'2).  It  is  clear  from 
this  that  Broca  believes  that  the  postsplenial  sulcus  represents  that  sulcus  of  the  J:'rimate 
bmin  which  prodnaesthecaloar,  t.  e,  the  true  «aleuine  and  not  the  retrocalcarine  sulcus. 

In  the  brains  of  most  Canuvora  aod  UnguUta,  as  wdl  as  in  many  other  mammala.  a 
aeries  of  inconstant  and  excecdinirly  \  aria1)le  sulci  make  their  appearance  behind  the 
ralcarinp  f/.  ^.  the  retrosplrnial  part  of  the  splenial)  sulcus.  In  the  smaller  members 
this  80-ciilIed  *'  postsplcniul  "  sulcus  tcn<ls  to  run  parallel  to  the  "  splenial  "  sulcus.  But 
in  the  larger  Carnivores,  especially  the  Bears  and  Seals,  and  the  larger  Ungulates,  such 
as  the  Coir,  Horse,  and  Camel,  there  are  ustadlj  a  series  of  postsplenial  sul<n ;  and  it 
usually  happens  1 1 lat  the  d»'cpest  of  thei«e  pursues  a  course  which  is  not  parallel  to  the 
falcarine  (splenial  i,  l)iit  iiicrmps  obliquely  ujjward  and  hackwaril  af  an  an<:le  with 
the  latter.  It  not  uufrequeutly  happens  that  this  "  rctr(>calcarine  '  sulcus,  as  we  may 
uot  inaptly  term  it,  joins  the  calcarine.  The  tendency  of  the  retrocalcarine  element  to 
punme  s  course  whieh  is  not  parallel  (o  the  calcarine  becomes  more  pronounced  in  rach 
mammals  (the  Seals,  for  example)  as  possess  a  distinct  caudal  (or  occipital)  prolongation 
of  the  hemisphere.  Tt  is,  nicn-rorr,  not  surprisin'.^  to  find  that  in  those  mamnials — viz., 
the  Primates  — in  whicii  sucli  a  caudal  extension  ol  tlic  hemisphere  is  most  jironnuriccd 
(so  that  the  mechanical  factors  which  tend  to  induce  the  curlcx  to  become  folded  in  tlie 
longitudinal  direction  are  most  potent),  the  retroealearine  sulcus  always  assumes 
the  longitudinal,  and  never  the  vertical,  direction*.  It  is  .still  further  dciermined 
in  this  course  liy  the  increasing  obliquity  of  the  calcarine  sulcus,  which  is  broucrlit  about 
partly  by  the  Itackwanl  extension  of  the  hemisphere  itself,  and  partly  by  the  caudal 
elongation  of  the  corpus  callosiun.  In  fact,  the  direciion  of  the  calcarine  and  retro- 
colcariDO  sulci  is  brought,  as  the  result  of  the  operation  of  these  various  fiustors,  so 
accurately  into  the  same  line  that  in  most  Primates  the  less  important  retrocaloaiiae 
element  seems  to  develop  merely  as  a  caudal  prolongation  of  the  more  preoociotts 
and  stable  calcarine  sulcus. 

The  brain  of  the  CaracI  affords  a  striking  illustration  of  those  facts.  The  mesial 
surface  of  its  cerebral  hemisphere  exhibits  a  tritadiate  group  of  do(>p  sulci  behind 
the  splenium  of  the  corpus  callosnm  (Gg.  55).  Superflcially  tiiese  taxtowt  appear  to  bo 
joined  to  one  another;  but  if  their  lips  be  s^^paratcd,  it  will  he  found  in  some  cases  that 
the  deep  c:lr  irine  sulcus  is  confluent  with  neither  the  intercalary  sulcus,  as  in  most 
uiummiils,  nor  with  llio  retrocalcarine  sulcus,  as  in  most  i^auiates,  hut  is  separated  ti-oni 
hath  by  deeply  submerged  g^  ri,  as  is  frci^ucntly  the  case  in  the  human  brain.  It 
is,  moreover,  noteworthy  that  the  bulging  (eolcsr)  which  b  pushed  into  the  definito 
posterior  cornu  of  the  ventricle  in  this  brain  is  produced  wholly  by  the  calcarinej  and  not 
by  the  retrocalcarine  nor  intercalary  sulci. 

*  TliB  TUisbiEtjr  of  tbu  tulciu  clearly  bliowM  that  it  poMca^cs  litllo  gtubility,  awi  cannot  he  regarded  as  a 
dcflaitdjr  fixoil  luiuluurk  lik«  tli«  trae  salcarine.   It  prolHiMjr  mrhet  in  «i«r  to  rdien  (he  tcoaiua  of  tho 

rxt  nuiinj  "  \i;<ijfil  "  cortox,  utid  il.s  form  uml  position  <trr  i]<''i-vni\nm\  hy  coii'lili'iiu  wliicU  are  clliftlly,  if  MiwlltUj, 
iLtilittUicul.    Ill  these  I'cDpL'ciii  a  |(rcwut»  a  mwi  maiked  cmitraH  to  tliu  c«i»;<«iiue  sulcus. 
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It  is  obvious,  therefore,  that  it  is  the  rctr  .  iL  inc  and  not  the  true  calcftrine  Sltlcus 
vbioli  Broca  has  calkd   sillon  calcaiia  "  in  the  hraiii»  ot  the  Hoebuck  and  An.  The 

VigM. 


H(>«ial  aspect  of  the  right  ctfretffiil  bemi8]j]i««e.   liuL  size. 


fnic  cn](  ;iiin.-  sulcus  in  these  uuimmals  is  represented  ia  a  part  of  tlie  great  iUrroir 

which  Ik'  talis  "  limbic." 

If  my  view  of  tliis  matter  be  correct,  most  recent  Eiigii&h  unters  have  departecl  much 
further  from  the  true  iaterpretBtioD  than  even  Krue;  and  Broca. 

In  his  well-known  memoir  "  On  the  Convolatiotis  of  the  Uraiu,"  Sir  William  Turner  • 
gave  expression  to  very  dceid  d  opinions  eoneerninj;  the  cnlcarine  sulcus  uud  posterior 
comu.  AVritini;  about  tlie  brain  of  Jfnpale  Jacchag,  he  sinter  : — "  Thrrt'  is  no  splenial 
fissure,  but  opposite  the  splenium  u  distinct  calcariiie  tissuru  "  (p.  liil).  This  amounts 
to  a  categoiial  denial  of  the  homoI<^  «f  the  ealcarine  and  splenial  sold. 

On  the  same  page  he  makes  the  further  statement  (in  tliis  case  Tefening  to  the  brain 
of  Nycticebus  [^StenoptT^  that  "  the  calcarine  fissure  .  .  .  proves  the  prcsrnre  of  both 
posterior  cornu  and  culear  avis"f.  The  data  \i\\on  which  thi!^  stat*  inent  is  based  aiv 
borrowed  from  Flower  (PhiL  Trans.  18G2),  who  says,  in  the  memoir  quoted,  tiiat  he  t'oimd 
it  impossible  to  determine  in  this  particular  braiii  *'  whether  or  not  the  posterior  comu 
exists.**  Neverthelett  Turner  goes  on  to  say  that  *'iC  the  sarfaoe  of  the  hemisphere 
be  examined  with  the  view  of  determining;  the  presence  of  an  occipital  lobe  by  tlie 
evidence  of  a  fissure,  the  calcarine  fissuif  i?.  that  Avhicb  is  to  be  regarded  as  of  primary 
importance  "  (p.  Itl).  Tiiis  means  presumably  that  there  is  no  "occipital  lobe"  in  any 
mMnmalB  other  than  the  Brimate^,  seeing  that  the  **  ealearine  llssnre  "  is  supposed  to  be 
absent.  Tha  ^ennJ  snlcus,  whiob  oooupies  the  position  of  the  calcarine  sukus,  is 
regarded  by  Tilnier  as  merely  a  part  of  the  csIloso«nuirginal  sulcus  (p.  Ill), 

*  Jonrn.  Anat.  and  Phji.  vol.  UT.  1800. 

1 1  ta«f»  thowa  in  thno  n«(M  tbst  tlim  ii  m  fMl«ri«r  eanu  ia  the  Iwtiii  of  KftMlm* 
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Alongside  these  renirnkaMe  Riatements  \>c  raii^lit  place  I'lmvcr's  comnifnl  coiicerninu' 
•'the  absence  of  anvthiag  resembling  the  calearine  fissure  lio.  tiie  Cat's  brainj  ' 
(Trans.  Zofd,  Soo.  yoL  v.  p.  109).  Hover's  failure  to  rcco^ize  the  identity  ct  the 
calcarinc  and  sptenial  sulci  is  perhaps  the  more  unintelligible,  because  be  admits  («i<fe 
fiujmf)  that  a  patent  pnstrrirjr  cm-un  h  not  a  condition  absolutely  uecessarjr  for  the 
existence  of  a  ealcar  and  a  caltnriiie  sulcus. 

In  his  earlier  work  on  the  Seal's  brain  Sir  W.  Tunier  suggests  homology  betireen 
the  GoUatCfal  sulcus  of  the  Frimates  and  splenial  sulcus  of  **  Quadrufjeds  " ;  and,  if 
I  read  arig^lit  the  memoir  quoted  above  (Journ.  Anat.  aod  Fhys.  vol.  xxr.),  the 
spleiiial  Allien';  muv  lir  rrprrstntod  m  the  Primates  by  both  the  culloso-marginal  and 
collateral  sulci,  in  comparison  with  the  calcariae,  these  two  furrovra  (calJoso-margioal 
and  collateral)  are  of  very  minor  importance  f. 

Many  other  tnriters  might  he  quoted  to  show  the  conflicting  ▼leirs  trhich  are  put 
forward  to  explain  the  morphology  of  tJie  splenial  sulcus  on  the  one  hand  and  the 
calloso-marginal,  ealearinp,  .nid  collateral  on  the  other.  It  will,  however,  snfRce  for  our 
purj>ose  if  wo  cftii'sid('r  cliii  tiy  the  views  of  twn  modci-n  writors,  whose  views  are 
diametricnlly  opposed,  the  one  to  the  other.  Professor  Ziehen  linds  in  the  Primate  brain 
some  representatiTe  of  almost  erery  sulcus  of  the  common  mammalian  braina;  irhereas 
Frofeasor  Cunningham  adopts  the  extremist  view  expressed  in  bis  statement  that, 

except  in  the  cjise  of  certain  of  the  main  furrows  (e.g.  Sylvian $,  hippocampal),  it  is 
very  questionable  indeed  if  there  is  nnr  hf>Tn()!(ii:ic:iI  correspondence  betwppn  the  sulci 
uf  a  primate  brain  and  the  sulci  of  a  quadrupedal  brain."  Those  remarks,  written 
several  years  ago,  hare  been  ocmfirmcd  as  recently  as  this  year,  at  the  meeting  of  the 
British  Association. 

Zwiien  hasdiscussed  the  representation  of  the  calearine  sulcus  among  the  general  body 
of  mammals  iu  severril  of  his  memoirs;  but  we  shall  cliieHy  consider  the  remarks  in  his 
memoir  on  the  Pi-oaimiau  brain  §  as  being  most  pertinent  to  this  di-<cussion.  In  his 
description  of  the  "calearine  group  "of  furrows  in  Jfjjfelieebut,  he  says  that  the  petfih 
c«r2ear*K« sulcus  (which  he  laliels«)  is  undoubtedly  the  ei^ctuiM  fissure;  and  the  cahsarine 

*  'ChiUoiCer'SaiMrii. 

'•  CuiK-i  riii:)g  tljc  tuttcr  sulcuK  .Mtx.  Uil!  pve»  iiilerftnce  to  a  cliawctcristic  rcmnrV  : — "  There  i»  no  doubt  iu  my 
tuiod  as  to  the  homology  uf  ttio  octurliinitJ  [rhinal]  H««ur«  of  Uie  Dog  with  the  collatcr&l  &Hure  in  Man. ...  To  aae 
any  oOicr  twm  tban  Mlbtaral  llMim  B{i|iMn  to  au  pedantis"  (**TIm  UippocnDpui,'*  PhiL  Tran.  1803,  p.  406). 

A  -  tlie  iliirinl  fi!i,-.iin'  is  otu'  of  the  lew  fiirnjws  which  can  ri  rtiunlv  hn  rcco-^mw]  hy  itie  featured  of  its 

li|ia,  wo  CAU  wriUi  certainty'  stato.  ctcd  if  we  arc  tber«b;r  stigcnatixed  as  pedantic  b^-  Dr.  Hill,  that  the  rhioal  fiaaure 
h  »qI  tbe  eoUatant  wakm. 

'  hu-  is  s  ir])ri?cd  to  iiud  no  (.iu'.i  >m  a  writer  a«  Profe«*or  D.  J.  Cunninglmm  apparently  su'is'  iiliint;  to  ttiu  mme 
view  ;  for  he  laakea  the  •tutcment  that  Ui«  itueiMuni  Itm^alu  [t. «.,  »  rwmuaDt  of  the  rhinal  iiasurc]  . . .  maj  be 
n^(ttrd«d  as  a  ftinnud  proloiigBtisn  of  the  wUatonil  flanira*'  <*lIaiMia1  of  Practieal  Anatttmy,'  vol.  ii.  18S6v  P>.  BOl). 
This  error  ia  jirohably  to  be  explained  by  the  fact  that  the  ji  irt  i  f  the  rhitinl  Jis^iin'  w1ii  j)i  is  on  tlic  naudal  «idc  of 
ilm  inciaora  tcmporalia  ia  eommouly  regarded  b}'  iluraan  Anatomiata  (who  di^sreigard  tlie  distinction  betwaaa  the 
!>\  I  Iform  loba  and  tha  naopaUiimi  id  tlw  lo^alled  anebiate  gyim}  aa  part  of  Iha  MlMonl  mkiiB. 

t  The  cane  of  the  Svlviaii  is  rather  unfortunate,  ns  will  bo  scun  Inter,  for  the  ■alcna  called  Bflfiut"  id  til* 
"  (juadmpeda  "  ta  etrUtinig  not  the  bomol^guo  oi;  the  i'rimate  "  ijjrlviaD  fleauie." 

$  AnhiT  L  Fkfdiitt.  IM.  xzviii.  1890,  p.  90S. 
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{hh  i>)  h  tlic  coi  ilmialion  of  theretrocalcariDe  and  cot  of  llic  pnracnlcarine  (his  »•).  The 
furrow  TT  merely  cuts  into  the  upper  lip  of  p+o.  In  rpference  to  this  iitatement,  he  calls 
attention  to  Biscbott's  memoir  *.  In  his  discumon  of  tlio  homologies  of  the  ealcarino 
(proup  of  sold,  Ziehen  compares  the  ftirrowa  of  the  Frotimkn  bmin  with  thoM  of  the 
GBraivora,  and  Mpeoiftlty  Pkoea  ki^pida.  IAk»  Brooa,  he  ttgntda  the  poeterior  bmnch  of 
the  splf^nial  sulcus  ("ramus  borizontalis  posterior")  as  the  calcarine  suleufi,  and  the 
"  occipito-temporal  part  of  (he  splenial "  as  the  "  stem  of  tlie  f.  parieto-occipitalis  and 
fi&sura  caicarina  "  (p.  919).  The  confusion  in  these  statements  arises  from  the  failure  to 
reoogniie  that  it  ia  the  ao-caUed  *'iteni  of  the  parieto-oodpital  and  cBlcarine  farrows" 
which  ehme  deserves  the  title  "  celcarine  '*f,  whereas  the  furrow  he  calls  **  oalcarine  "  ia 
really  the  retrocalcarine.  But  if  the  calcarine  sulcua  of  the  Prosimiae  is  represented  by 
the  end  piece  of  the  splenial  sulcus  in  the  Carnivora,  why  does  he  consider  the  obvious 
homologue  of  the  latter  in  Pteropm  to  be  the  sulcus  a  (calloso-marginal  or  intercalary), 
and  not  the  tnlois  p  (calcarine)  ? 

A,  aamilar  confusion  of  the  true  calcarine  anions  and  the  posterior  oakarbe  has  been 
made  by  the  German  Anatomical  Nomenclature  Commission,  calling  the  former 
"  f.  occipito-calcarina"  and  tlie  latter  "  f.  calcari tin,"  in  spite  of  the  fact  tliat  Iluxlev 
introduced  the  name  "  calcarine  "  to  distinguish  that  sulcus  which  produces  tiie  calear, 
i.  €.  the  ao-esUed  '*oooipUo-cal«aiine."  Burt  Wilder^  who  has  disagreed  with  the 
oondusiona  of  the  German  Committee  on  so  many  othm  points,  aeema  to  embody 
the  same  confiising  use  of  terms  in  his  system  of  nomenclature. 

Many  other  writers,  such  as  Benedikt  and  ISfeyriert,  apply  the  term  calcaiine  to  that 
portion  of  the  sulcus  which  can  only  by  courtesy,  as  it  were,  lie  so  called,  because  it  is 
really  a  separate  sulcus,  the  retrocalcarine,  which  has  secondaj'ily  become  coudueut  with 
the  true  oUcarine  If  it  were  not  for  this  oonfnsion  of  teems,  l^e  oonoluaioas  at  whieh 
these  writers  have  arrived  might  have  been  received  as  an  approximately  accurate 
expression  of  the  hoin()loj,'ies  existing  between  the  furrows  of  the  Carnivora  and  tho 
Primates ;  but  this  can  hardly  be  said  of  them  in  their  present  coufusing^  form  *. 
I'Ansch's  criticism  of  the  teaching  of  Meynert  is  utterly  futile  In  the  light  of  our 
liresent  knowledge.  The  dimax  of  his  argnment— Wo  ist  bei  einen  Baubthier 
ein  Cakar  *visF'''^beoomes  mesaingteM^  if  we  compare  figs.  61  and  58  of  this 
work  §. 

The  works  of  tlie  English  anatomists  Tnnier  aud  Cunniaghnm  ai-e  ia  direct  conflict 
Mith  all  the  other  writings  quoted  above,    I  have  already  referred  to  Turner  s  views. 

*  flUib.  d.  fc«y«r.  Akud.  d.  W  isixiiwb.  1870,  p.  478. 

t  /.  e.,  if  Uio  slightest  utUMitiou  b«  paid  to  the  detinition  giran  bf  Ilail^  whra  he  ooistd  Um  vwd  oafamjM. 
The  calcarine  aulciut  u  the  furrow  whidi  pmduct-a  tli*  ralc«r. 

*  Theodor  Meynert,  "  Die  AViodungen  d«r  odaiwuk  Obofltcfac  d«  TavdHi>Smtt  hn  VaiMfam,  Aflca  xaA 

Katibthieren,"  Arch.  f.  Psychiatrie,  1877. 

Maurice  iknedikt,  "  Nouv(4le  contribation  4  rAnatomie  cuoiparvo  du  Cerrcau,''  Bull,  de  la  Soc  d'Anthrop.  de 
Farii^  4«  tint,  t,  rii.  March  1890,  p.  226. 

§  Adolf  Panseh,  "  lieaetkungM  iibar  die  Fsltnogen  dn  GxmaUrm  md  ihn  BaitimibimA*  Anih.  t  PhpAiat^ 
Kd.  Ttii.        p.  'zm. 

anooiTD  anus.— sooiooTp  toIn  nii.  57 
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Ciinningliam  lias  said  that  "  wc  nrr  not  in  a  position  at  pr<«!f'nt  tn  offer  nn  opinion  .  .  . 
upon  the  statement  that  the  calcariae  fissure  is  also  developed  in  brains  Itclow  the 
X^riiuat«s  "  *.  Five  years  later  he  stated  that,  "  exct^pt  in  the  case  of  certain  of  the  main 
farrows  (cff.  Sylyifto,  hippocampal),  it  it  very  questionable  indeed  if  there  is  ttxij 
homologicnl  correspondence  }>etween  the  sulci  of  a  primate  brain  and  the  Sulci  of  a 
quadriipt(i;il  iM-ain."  Tn  spite  of  all  the  research  in  this  field  since  these  quoted  passa^p^• 
were  written,  Cunningham  has  reeenliy  n  afrirnied  his  unaltered  belief  in  his  view 
in  these  words  : — "  We  now  know  that  the  i)rimaie  cerebrum  was  not  only  distinguished 
from  that  of  all  lower  mammals  by  the  possession  of  a  distinct  oodpital  lobe,  but  alao  by 
having  imprinted  on  its  surface  a  oonvolutionary  design  which,  in  all  but  a  few 
fundamental  details,  was  different  from  that  of  any  other  order  of  mammals  "  f . 

AVhat  is  this  occipital  lobe,  which  is  so  distinctive  of  the  Primates  ?  Cunjiing^hnm 
himself  does  not  tell  us  what  be  means  by  the  expression.  If  it  is  merely  the  caudal 
prolongation  of  the  hemisphere  ahofre  the  oerebeilhmi,  then  many  large  Carnivores  have 
an  equal  or  perhaps  belter  right  to  he  regarded  as  Primatss  than  some  of  the  Lemurs : 
and  if  it  is  the  posterior  comu  \^  1ii<  li  is  the  diagnostic  sign,  then  the  Lemurs  cannot  be 
regarded  as  Primates,  whereas  tiic  Seals,  the  Camel,  and  some  Cetacea  are  to  l>e  classed 
along  uith  the  Apes.  If,  however,  it  is  the  calearinc  sulcus  which,  to  quote  Turner, 
''determines  the  presence  of  an  oedpital  lobe»"  how  can  we  draw  a  line  of  demarcation 
in  respect  to  this  feature  between  the  FritnaAes  and  other  mammals  P  So  far  as  I  am 
aware*  these  are  the  only  possible  criteria  of  au  '*  occipital  lobe,"  and  none  of  them, 
cither  separately  or  in  ooi^junetion,  can  be  repurdod  as  exdnsiTely  distinctive  of 
the  Primates. 

ir  we  refuse  to  admit  the  hmnology  of  the  calearine  aniens  of  the  Primates  and 
the  retroaplenbl  part  of  tlte  spleniiU  sulcus  of  other  mammals,  we  have  a  fu  more 
dittcult  problem  to  solve.  For  an  cxpbnatum  is  then  needed  of  the  reasons  for 
regarding  as  different  two  sulci  (in  different  groups  of  mammals)  ]ircs(»ntin£r  iflcntical 
relations  to  the  lateral  ventricle  and  to  the  neighbouriuy;  brain-regions,  a  similarly 
precocious  appeaiaaee in  ontogeny,  anda  conttUMqrunder  vai-ying  conditiotta  in  nMMwig^ih 
which  have  widely  diverged  from  the  primitive  stock.  Why  should  we  suppose  that  the 
spleniul  sulcus,  w  hich  is  the  most  constant  and  most  precocious  neo{)allial  furrow  in  the 
mesial  wall  of  the  hemisphere  in  the  Marsupialia,  Cliiro|)t^fni,  Edent^^ta,  Carnivom, 
Ungulata,  and  .Cetacea,  fails  to  develop  in  the  Primates,  uivd  that  another  and  a  different 
furrow  develops  in  the  Primates  in  a  position  tohieh  exuctly  corregpMds  to  tbatoocupied 
by  the  splenial  in  other  mrnnnm-h  and  at  the  taane  ^oek  in  developmimt  P  Soch  a 
phenomenon  is  utterly  inconceivable.  The  calcarine  and  the  retioapleiual  part  of  the 
splenial  sulci  arc  certaijily  identiml. 

But,  it  may  he  argued,  the  calcarine  sulcus  is  an  indejiendent  lurrow,  whereas  the 
splenial "  is  prolonged  into  a  supracallosal  course-^the  intercalary  sulcus.   But  in  the 
MyrmeoophagidsB,  Bndypodids^  and  Manids  the  calcarine  is  not  joined  to  the  intra^ 

•  "Complete  Fissure*  of  the  Hunun  CcMnuii.."  J.,  irnn!  of  Aii  itomy  iml  riinti  jio^v.  t«I.  SXtV.  p.  itlS. 
t  PnsideDtkl  Address,  i»eeti«D  H,  Antbrapolojfv,  britisli  AMOciatian,  K'ptvmber  lli<)l. 
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cnlary  sulcus,  and  in  »ome  of  the  smaller  Marsupials,  such  as  Trt'cAontnUt  there  U  no 
intercalary  sulcus,  the  simple  calcarinc  furroir  alone  bein?  present, 

It  mny  further  he  objected  that  a  true  calcarine  sulcus  can  exist  only  when  there  is  a 
postoirior  eoniii  of  tfae  lateral  voxtride.  If  so,  ibo  Lentura  cftonot  Iiato  a  oaloarine 
sukiM,  whereas  the  Seals  and  the  Camel  posMn  inch  a  furrow. 

It  is  quite  impossible  to  frame  any  deftnition  of  a  calcarine  sulcus  or  of  an  "  occipital 
lobe"  whioh  can  be  raised  as  a  Iwrrier  between  the  Primates  and  the  other  maTnmnlf, 
HUcU  as  Cunningham  would  havo  ua  erect.  The  calcariufl  sulcus  and  the  caicar  avis  are 
not  the  ezdttriTe  property  of  the  Ftimafesj  but  are  the  eornmon  heritage  of  dl  the 
Kletatheria  and  Entheria. 

In  most  mammals  this  sulcus  l)ccomes  joined  to  the  intercalary,  a  furrow  crf  little 
morpbolnj^ieal  importanee  ;  but  in  tlic  Primates  the  hackuard  ])rolonL;ation  of  the  corpus 
callosum  so  alters  the  direction  of  the  calcarine  that  it  forms  an  acute  angle  with  the  line 
of  the  intercalaxy,  ao  that  for  purely  mechanical  reaaona  the  two  fimowa  fiiil  to  unite, 
and  the  calcarine  beeomei  conflaimt  with  the  retroealcartiie,  which  is  another  furrow  of 
quite  neeoudary  importance. 

It  is  not  without  ronsiclorahlc  significance  that  these  phenomena  occur  in  an  equally 
pronounced  form  in  the  Lemurs  as  in  the  Apes,  in  spite  of  the  fact  that  the  meuhaniual 
conditions  favouring  such  a  sundering  of  the  caloMine-intercalary  junction  are  at  least 
equally  marlced  in  many  Carnivores,  in.  which  the  seiiaration  does  not  occur.  It  would, 
bowever,  be  unwise  to  attach  too  great  an  importance  to  this  fact,  because  we 
find  the  calcarine  salens  separated  from  the  intercalary  in  the  Anteaters»  Sloths,  and 
Pangolins. 

The  fact  that  no  trace  of  the  parieto-^x^cipital  sulcus  ia  found  in  tbe  Hapalidie  aod 
several  of  tbe  smaller  Cebidae  seemed  to  suggest  the  possihility  of  that  furrow  being  a 

purely  Simian  feature,  which  bad  became  evolved  in  tbe  Apes  only.  I  was  therefore 
inclined  at  first  to  follow  Flower's  teaching,  and  regard  the  paracalcarine  snlrus  of  th(! 
IjCmurs  as  one  of  the  liinVisof  tlic  bifid  extremity  of  th«  retroraloarine  sulcus  of  the  Ap<^. 
But  the  fiict  that  it  branches  oS  from  tlie  point  of  union  of  the  calcarine  and  retrocalcarine 
sold,  shows  that  it  occupies  a  position  analogous  to  that  of  the  lower  extremity  of  tbe 
parietO*oeet^taI  sulcus  in  the  higher  Apes. 

But  are  we  justified  in  calling  this  furrow  parieto'oooipital  P  Most  writers  do  so 
withortt  the  sHsibtest  hesitation. 

In  order  to  settle  tliis  point  i  liave  examined  the  brain  in  every  genus  of  Monkeys, 
and  have  found  that  in  the  higher  Apes,  where  the  true  parieto-occiintal  sulcus  oE 
Human  Anatomy  can  alone  be  said  to  exist,  this  furrow  is  composed  of  two  and 
frequently  more  elements.  In  the  majority  of  cases,  however,  there  are  two  sulci, 
dorsal  find  ventral,  which  overlap  to  a  considerable  extent,  the  iiitci  voniog  area  of  cortex 
usually  becoming  submerged  so  as  to  obscure  the  dual  nature  of  the  resultant  furiuw. 
Tlie  ventral  furrow  I  have  called  **paxaosIcarnie,"  because  it  pursues  a  course  alongside 
the  oalcacine  sulcus  in  its  most  typical  form,  e.  g.  in  Simia.  The  dorsal  sulcus  is 
obviously  due  to  the  bias  which  is  given  to  the  developing  cortex  near  U»e  dorsal  edge  by 
the  intraparietal  sulcus.  This  furrow  becomes  so  sharply  bent  that  it  forms  an  acuto 
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iingle,  which  points  toward  tlie  mesial  surface,  and  so  atfecus  tlie  neighbouring  area  that 
a  vertical  sulcus  usually  develop  in  responso  to  this  mechanical  bias. 
The  paiMalcarioe  sulcus  in  the  Lemurs  obTiously  represents  the  ventral  element  only* 

and  not  the  whole  of  the  parieto-occipital. 

I  haro  intiodiH'i'd  the  term  "intercalary"  to  distiiii^insli  a  furrow  wliicli  has  hitherto 
received  nu  exclusive  title.  In  innst  mammals  it  is  joined  to  ttie  catoirine,  and  the 
complex  is  called  splenial " :  in  the  Primates  it  is  sejiarated  from  the  calcarine  and 
joined  to  the  i;enual  sulous  to  form  the  oalloao-nuirginal  sulcus.  In  many  Carnivores  ic 
is  also  joined  to  the  crucial  sulcus.  It  is  therefore  intercalated  betwcm  the  three 
furrows— calcarinp,  jjcnual,  and  crucial — to  any  or  t\\]  of  wliieh  it  may  be  joined.  In 
spite  of  its  coustauey  in  the  Mfimmalia,  the  iiiti  rculiiry  t'urrow  i^i  raorphologieally 
unstable  and  readily  becomes  broken  up  into  several  fra^jiueuls  in  the  larger  UQgulaU*^ 
snd  Gaxntvores.  A  eaiefol  examination  of  the  behaviour  of  tbis  fomnr  in  the  whole 
Mammalia  leads  n:ic  tu  rcLcard  tlic  paracaloarine  as  beii^  oqiiivalsDt  to  the  separated 
posterior  fratjmfnt  of  tlic  intercalary  sulcus,  or  as  a  new  coinponsatory-calcarine  furrow 
•ieveluped  only  in  tiic  I'riiiiatt**!.  In  tiic  tvuse  of  sulci  which  possess  so  little  individualitv 
and  morphological  value  as  the  iuterculary  and  the  parielo-occipital,  it  is  of  little  use 
attempting  to  establuh  any  exact  correspondenee,  because  this  can  hardly  be  said  to 
exist  even  in  two  hemisplieres  of  the  same  1w4in.  All  that  can  be  said  with  certainty  is 
that  the  tension  of  the  growin;^  cortev,  wliich  would  be  relieved  in  tlie  Ciirnivora  })y  tlie 
confluence  of  the  intorcalary  and  caloxiriiic  sulci,  is  instrumental  in  forming  tli<'  par.t- 
calcirine  sulcus  in  the  I^cmurs.  This  does  not,  however,  imply  the  identity  of  th« 
two  furrows.  The  instability  of  the  paracaloarine  dl«n«it  is  shown  in  the  Cebidas : 
in  d^Mtrix  it  is  either  absent  or  very  diminutive,  in  Ckrj/wthrix  it  forms  the  typically 
vertical  ventral  clement  of  the  parieto-occipital  sulcus,  and  in  Ki/cff'pitfiectis  it  is 
horizontal.  Of  course  the  latter  cannot  be  described  as  homologous  with  the  typical 
iurrow  ot  ChrysothrU;  hut  merely  as  the  expression  of  the  same  causal  factors.  Thera 
can  thetefore  be  no  strict  homology  between  such  an  unstable  furrow  and  auy  suleos, 
and  especiaUy  such  a  variable  eleoient  as  the  intercalary,  in  other  mammals. 

When  we  consider  how  fickle  this  sulcus  is,  the  fact  of  its  cxti-erae  constancy  of  form 
and  relations  in  all  the  Lemurs,  not  excepting  even  the  aberrant  Tarsius  and  C'hiromyn, 
becomes  a  valuable  testimony  to  the  closeness  of  the  bond  of  affinity  which  unites  all  the 
Pfonmin.  In  fact,  a  study  of  the  mesial  aspect  of  the  hemisphere  affords  convincing 
proof  of  this  undoubted  Idnriiip. 

In  many  Lemurs  of  various  genera  an  oblique  sulcus  (b)  appears  on  the  ventral  side 
of  th(!  retrocalcarine  sulcus.  A  comparison  of  tliis  with  a  series  of  Prinmte  brains  shows 
it  to  be  the  posterior  part  of  that  composite  and  morphologically  wiimportaot  furrow 
which  is  called  **  collateml**  in  the  brain  of  Man  and  the  Apes. 
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Thb  Morphoixioy  or  tob  SuiiCi  ov  thb  Latsral  axs  Sobsal 
Asracn  OT  THE  Gbrbbral  Hbkispbjiiis. 

Inanmenltle  attempts  lukve  been  made,  witb  results  as  varied  as  they  are  numerous 

to  solve  tlie  problem  of  determining  to  how  great  an  extent^  if  at  all*  it  IS  possible  to 
instittite  exact  cmip  irisoiis  between  the  sulci  of  two  braiiH. 

If  tlie  two  hemispheres  of  any  highly  convoluted  brain  be  compared,  a  certain  numb«'r 
oE  furrows  will  be  found  in  each,  which  cannot  be  exactly  homologizcd  with  any  sulcus 
in  the  other  hemisphoni.  And  not  unnatumlly  the  number  of  such  "  incompaittble " 
elements  increases  when  we  compare  the  hemispheres  of  difTerent  individuals,  specie^ 
genera,  families,  and  ortlprs.  Tho  prucml  (luiNfioii  h  thus  reduced  to  tho  enquiry  as  to 
the  ix>ssibility  of  recoguizing  any  sulci  as  the  common  property  of  several  Order-;. 

The  most  divergent  and  mutttally  contradictory  views  are  held  at  the  present  time  on 
this  subject.  Thus  th<»e  is  the  n^ative  teaching,  which  is  perhaps  most  forcibly  and 
dogmaticiilly  expressed  in  a  posthumous  memoir  by  A,  J.  Parker  in  these  words: — 
"The  niist  ike  is  olten  made  ....  of  attempting  to  compare  their  [rhe  Mammalia  in 
general]  convolulioaal  characters  with  those  of  the  Primates,  including  Man  ....  "We 
cannot  cx]>ecl,  nor  do  we  find,  any  exact  hooiological  relations  l>ctweeu  the  convuliition.s 
of  this  phyllum  [»<ic]  and  those  of  other  mammalian  phylla  [sic] "  *.  The  same  view  i« 
expressed  in  a  less  pronounced  form  by  D.  J.  Cunningham. 

The  view  of  Ge^enbaur  rn.iv  be  summed  up  in  liis  own  words  by  the  statement  "das.s 
eiue  Homologie  nur  in  sehr  engcn  (  Jrenzen  besteht  und  bci  seUr  vielea  gar  nicht  durch- 
fubrbar  ist"  (Vergl.  Anat.  der  Wirbelthiere,  i.  Baud,  1898,  p.  769). 

AUJiough  in  many  of  his  earlier  memoirs  Turner  bad  instituted  comparisons  between 
the  snld  in  different  mammalian  Oiders»  yet  in  his  latest  eontributton  ho  comes  to  the 
conclusion  that  in  each  Order  of  MammaU  a  speoiaL  pattern  of  soloi  is  evolved  peoalifur 
to  itself. 

Most  other  writers  who  have  in  any  way  dealt  with  this  subject  liave  come  to  ih«' 
oomdusion  that  it  is  possiUe  to  bomologiiB  the  sulci  of  Frimatei  to  a  greater  or  less 
extent  with  those  of  other  mammalian  Orders,  but  there  is  an  infloite  variety  of 

8uggesti«m9  as  to  the  exact  manner  in  which  this  is  to  be  done. 

Before  we  consider  a  few  of  the  suggested  interpretations,  it  will  conduce  to  clearness 
if  I  first  explain,  by  a  reference  to  the  Cat's  brain,  the  nommclaturc  employed  in 
describing  the  sulci  in  Orders  other  than  ^  Primates. 

The  fmvow  common  ly  called  *'Sylrlan  fissure"  is  an  ofldhoot  of  the  rfainal  fissore: 
as  the  usual  designation  is  imdoubtcdly  erroneous,  I  shall  call  it  the  pseudosylrian  sulcus 
(fiar.  Tifj  &).  The  sulcus  which  is  best  knoi\  n  by  the  name  "presylvian"  (Otce/i),  I  have 
termed  "orbital"  for  reasons  which  will  be  apparent  later.  The  furrow  which  is 
commonly  called  "  posteritMr  suprasylvian  **  Kss  been  designated  by  its  original  name 
"poetsylvian"  (OiomX  not  only  booaoae  the  latter  is  more  appropriate^  but  chiefly  that 

•  »  Morphology  of  tho  GtnelMd  CMnlntbm  nVh  ^notiil  RaftiWM  la  tbs  Oidw  of  Piinttes,"  J«afii«l  at  tlie 
ArtA.  of  Kaitanl  SdeMe^  FhOBdcilFliis,  Sod  tmim,  wd.  z.  IBOe,  pi  S76. 
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the  ramc  "  siipras\ Irian  "  mar  he  rcservctl  for  tin'  other  sulcus,  of  sucU  vastly  greater 
importance,  to  whicli  it  ofteu  happens  Ut  be  iiDJied  in  the  Oarnivoru. 

The  other  munei  are  raffidently  explajned  by  Uie  accompanying  diagrams  (figt.  S6a 
and  d).  One  of  the  cwlieat  attempts  to  oompaxo  this  pnttem  of  sulci— which  ve  may 


Fig.  *>C  a. —  Frlif  domettica.    Dorsal  aspect  of  broiu.    X»t.  file. 

fig.  G6  ft.— ANii  dtuMMtinr.  lalcnl  aapeot  of  th«  left  aenbnl  hcnlaplun.  Ifat  iSm. 

regard  as  the  common  Mammnlian  plan — with  the  siUci  of  Man  and  the  Apes  was  that  of 
Fausch  *.  He  regarded  the  upper  of  the  three  curved  sulci  on  the  lateral  aspect  of  the 
Dog's  brain  («.  e.,  presumably  tiio  conjoint  lateral  and  coronal  sdIcl)  as  the  boundary 
of  the  postcentral  conTolutioa  {L  e.,  pcesmnably  the  intc^Mrietal  sulcus  of  Turner, 
thr  "interparietal"  sulcus  of  most  Continental  writers).  The  middle  and  lower  curred 
sulci  (/. «?.,  the  suprasylvinn,  po^tsylvim,  and  ectosylvian)  are  not  represented,  according 
to  this  writer,  in  the  brain  of  the  Primates. 

In  Owen's  *  Anatomy  of  Yertebrates,'  1868^  the  orbital  (pn-sylvian)  sulcus  is  regarded 
as  part  of  the  Sylriaa  iia8nr& 

Hitsig,  as  the  result  of  a  physiological  investigation  into  the  distribution  of  the  motor 
areas  in  the  Ikig  and  Ape,  came  to  the  conchisioa  that  the  central  sulcus  of  the 
latter  is  represented  in  the  former  by  the  ansate  and  the  anterior  part  of  the  suprasylviaa 
sulci  f. 

In  another  memoir  by  Fansoh  the  orbital  snleus  of  the  OamiTom  is  regarded  as  the 
representatire  of  the  precentral  sulcus  of  Apes :  the  suprasyl  a  i  [in  his  former  paper  it 
was  the  cnrono-lateral]  oorresponda  to  the  intraparietal,  and  the  coronal  sulcus  to  the 

central  (Kolando's)^ 

Mejoicrt,  who  committed  the  «ttraordinary  error  of  thinking  the  crucial  sulcus  [which 

*  "l'cVi<:'r  <1.  trpiache  Anordang  d.  Furrlimi  n.  AVindnogMl  mif  dao  OroMlnralMiBiiplilzmi  der  Uoia^m  a,  der 
Aft'cn,"  Arch.  I.  Anthropologie,  Bd.  iii.  p.  221  (18»18). 
t  *  CBtenachangen  nber  das  Gobini.'   I«ip2ig,  1S74. 

;  "  I'Act  prloichwortliig^e  H«gioiMD  am  Qiosdiim  d«r  Gkmirenn  mi  der  Frinnteo,*  Csalnlk  £  d.  ned. 

W  i»»cui»cb.  no.  31,  p.  641  (1&75). 


Digitized  by  Google 


HORPHOLOOY  OF  THE  BBAIN  IN  THB 


387 


he  called  central, «.    Bolando's]  absent  in  the  Bear,  oonsiden  that  the  ceatxtA  snUsus  of 

Man  is  represented  in  the  Camivora  by  the  coronal  sulcus  *. 

BPK-a  regttrded  tin-  orbital  (presflirian)  soleiu  of  Oamirora  as  the  represmtutive  of 
the  human  sulcus  of  iiolando  t. 

In  1878  F^nflch  onoe  more  returned  to  the  diieunion  of  thia  pvobleiB,  vbidi  be  had 
been  coneidering  f>r  more  than  ten  years.  Aftn  critieifling  the  viewa  of  other  writers, 
and  more  especially  Mcyoert's,  ho  maintains  ;|:  the  same  views  ooncerniug  the  homologies. 
of  the  Cioronal  and  suprasylvinn  sulci  «  hic  li  he  advanced  three  yenrs  lirffon-  (op.  cit.  mpru). 

On  physiological  grounds  Alunk  regards  the  crucial  sulcus  of  (Jaruivoros  as  the 
homologue  of  the  central  sulens  of  Primates,  and  cites  the  reoent  work  of  KiikcEnthal 
and  Ziehen  and  of  Bberstaller  m  support  of  this  view.  This  eaiunoMition  of  the  different 
views  which  bftve  been  enunciated  by  diffiareat  writers  might  be  considerably  extended  if 
it  would  serve  any  useful  purpose  §. 

It  will  be  noticed  that  all  of  these  writers  (as  well  as  those  who  arrive  at  negative 
results)  attempt  to  institute  direct  comparisons  between  highly  specialized  represcutatives 
of  the  GarniTora  like  the  Dog  and  Cat  and  the  higher  Apes.  No  writer  lias  taken  the 
obvious  precaution  of  testing  the  accuracy  of  his  suggestions  by  an  appe;i1  tn  the  simplot 
and  roost  generalizetl  ty[H»s  in  the  two  Orders  :  nor,  ai^iiin,  is  it  nltogcther  clear  why  tlin 
vast  majority  of  writers  invariably  seek  for  honiolof^ues  for  the  sulci  of  the  Primates  iu 
only  one  Order  of  Mammals  (in  most  cases  the  Caruivora),  unless  it  be  because  the 
non-Frimate  type  of  sulci  is  seen  in  its  meet  qoedaliaed  form  in  these  latter. 

Every  writer  (including  even  those  who,  like  Parker  and  CuQaini^hn'.u,  deny  tlic 
hnniol()i,'i<'s  of  the  sulci  iu  the  Primates  and  other  Orfler*;)  commits  the  fundamcnTal 
ci  mrof  regarding  tlic  so-ail1e<l  Sylvian  fissure  of  the  Curnivom  and  other  Mammals  us 
the  representative  of  the  Sylvian  dn^ure  of  the  Primates.  But  there  cannot  be  the 
slightest  doubt  that  the  two  furrows  are  not  homologous. 

The  only  means  of  arriring  at  any  reliable  conclusions  as  to  the  possibility  of  homolo- 
gizinij  the  sulci  of  the  l.cmurs  with  other  mammals  is  to  critically  study  the  hchaviour  of 
these  furrows  iii  tiie  ^lammulia  us  a  whole.  And  as  this  is  the  only  means  of  truly 
appreciating  the  relationship  of  the  Prosimiun  brum  to  that  of  other  mamuiab,  I  propose 
to  briefly  summarise  here  the  data  relating  to  the  cerebral  sulci  in  other  Oiden  wJiich 
have  been  stated  more  Fully  elsewhere  |]. 

First  of  all,  the  behaviour  of  those  sulci  which  I  have  represented  in  the  Cat's  brain 
may  be  studies!  in  the  Camivora.  Tu  the  Primates,  the  two  most  stable  furrows  of  the 
neopallium,  and  those  to  make  theii*  appearance  earliest  in  development,  are  the  calcariue 

*  '*  Uia  Wiodungan  der  cotiTexeo  Obsiflioht  del  Voidflr-Himt  bei  1(«bki1u»,  Affen  and  KaabtUeren,'*  Arck.  f. 
I^diiatoi*.  Bd.  ni.  p.  Se^  (1^77). 

t  "  Anatomie  compan-o  dm  circoDTolutiuiu  0(-rvbralm,"  Rev.  d'Anthropolo^ie,  1878. 

X  "  BtoMiknogeo  ttbw  dio  itkmfim  dm  UroMhinu  ud  ihie  ^Mchreibung,"  Arab,  t  f  ■jobutiM^  Bd.  viii. 


§  Brief  reviewg  of  the  Literature  will  he  fonnti  in  memoirs  by  J.  X.  Langley  ("  TTie  Stmcture  of  th«  Dog 'a 
Brain,"  Journal  of  Phyaiologf,  vol.  ir.  pp.  28li  27<i);  Jolea  boary  ("Sytttee  Kemox  Centrai,"  tUM  ii., 
ctpccially  pp.  910  &  015) ;  and  Flstas  aad  JMobaohn  ("  VergL  AastaBM,"  tH.) 

|[  CMikcas  «f  Ite  Itofil  Oollci*  ofSaiVMiM,  Swond  Bdilion,  toL  U..19(Mt. 
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sulcus  on  the  mesinl  surface  (with  which  at  present  we  arc  not  concorned)  and  iho 
fissure  on  the  outer  surFace.  It  miglit  reasonably  be  assumed  therefore  that, 
if  the  sulcus  iwully  odled  **  SylTiau  flsBure*'  in  the  GMniTOm  were  oorredly  stMalled,  it 
would  be  tiie  mtoA  conutant  and  mesfc  pMeoebui  f umyir  on  the  oater  espeefc  €f  fbe 
neopallium.  But  this  ia  not  so.  For  if  the  developmental  history  of  the  noopallial  sulci 
he  studied  in  any  CarniTorc  *,  it  Avill  be  found  that  wveral  sulci,  such  as  the  siiprasylvian 
and  coronal,  make  their  appearance  long  before  the  pseudosylviaa  sulcus.  Then,  again, 
if  the  brain  be  studied  in  the  whole  assemblage  of  CamtToi^s,  it  will  be  found  that  the 
tmpFS^lTian,  coronal,  and  lateral  buIbl  exhibit  far  greater  sta>bility  and  maintain  their 
characteristic  features  with  far  greater  constancy  than  doe-s  the  pseudosylrian  sulcus. 
And  in  the  more  generalized  and  primitive  Vivprrid*  the  latter  becomes  very  imperfect 
and  inconstant,  and  even  at  tiroes  disappears  entirely.  Occasionuliy  the  same 
phenomenfm  occurs  in  some  of  the  other  (^miTores:  I  have  seen  the  peendoaylrian 
sulcus  of  the  Cat  reduced  to  vetj  diminatiTe  proportions,  and  the  ectosjlvian  sulci 
deepened  to  oompen^te.  It  is  clearj  therefore,  that  the  so-called  ** Sylvian  fissure  "  of 
the  Carnivora  is  not  the  morpholosrieally  stal)Io  ami  prppociotis  furrow  which  we  should 
expect  if  it  were  the  true  represeatative  of  the  similarly-named  feature  of  the  brain  in 
the  Frimaiea.  Moreover,  the  nature  of  this  false  Sylvian  furrow  variea  eonnderahly 
within  the  Umits  of  the  Camirora.  In  the  £luioidea»  as  for  escample  in  the  Cat's  bndn, 
the  lips  of  the  pseudosylvian  sulcus  are  formed  by  the  first  arcuate  gyrus  of  Leuret,  i.  e. 
the  strip  of  neopallium  which  is  bnunded  peripherally  by  the  ectosylvian  sulci.  In  the 
Arctoidea  (as  was  long  ago  demonstrated  by  fcsir  William  Turner,  and  recently  confirmed 
by  Holl  and  the  writer  [Catalogue  of  Eoyal  College  of  Surgeons  tj),  the  whole  of  the  first 
arcuate  gyraa  la  buried  in  ibe  false  SylTisn  ftorow,  so  that  the  lipa  of  the  latter  are 
formed  not  by  the  Jirgt  (as  in  the  .£luroidea)  but  by  the  second  arcuate  gyms  of  Leuret, 
/.  e.  by  the  area  bounded  peripherally  by  the  siiprasylvian  and  postsylvian  furrows. 
And  in  the  Finnipedia  (as  I  have  recently  shown  in  the  above-quoted  Catalogue,  p.  2"^()) 
the  whole  of  the  anterior  limb  of  the  second  arcuate  gyrus  tends  to  become  buried  iu  the 
great  deft-like  so^lled  "  Sylvian  fissure,"  so  tfaat  in  many  Seals  the  anterior  lip  of  tbe 
farrow  is  formed  by  the  third  arcuate  gyrus  of  T  euret.  And  if  a  series  of  CarniTOiea  be 
examined,  all  intermediate  stages  will  bo  found  between  these  extreme  types. 

Moreover,  it  has  l>ccn  shown  by  IIoll  J,  who  has  so  admirably  demonstrated  the  real 
nature  of  tbe  so-called  "Sylvian  fissure"  ia  Carnivores  and  Ungulates,  tltat  tho 
cbustrum  also  extends  beyond  the  area  depressed  in  the  pseudosylvian  sulcus,  even  in 
the  Arctoidea ;  so  that,  if  anyone  is  inclined  to  attach  importance  to  this  structure  as  an 
indication  of  the  extent  of  the  insulji  (or  area  submer2;t'd  in  the  SUvian  fissure),  it  is 
obvious  that  the  pseudosylvian  sulcus  of  Carnivores  is  iu  no  sense  homologous  with  the 
true  Sylvian  fissure  of  the  Primates. 

By  fhr  the  most  precocious  and  most  stable  sulcus  on  the  lateral  aspect  of  tho 
neopallium  in  the  Ovnirora  ia  the  supfasykian  (».     the  farrow  whidi  most  writers 

*  I  hav*  exiniDcd  embiTOBiD  hnStn  «f  tlw  Cbt,  Dof ,  and  Bear,  and  tiava  aoafiiiDcd  the  UmioBg  of  EnMy 

'^eitich.  f.  wiascDScb.  Zool.  Bd.  zxsiii.)  in  thiatuittiar. 
t  Vol.  iL  (2nd  ed.  IdiXi)  p.  277,  fig.  154.  t  Arob.  £.  Anat.  u.  Pbj-s.,  Aoat.  Aljlb.        and  1900. 
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call  "  supr;isvl\  la  anterior").  Its  caudal  extremity  may  or  may  not  be  joined  to 
the  relatively  unimportant  postsylvian  suIl'US  (L  r.,  tlie  "  su]>ras_vlvi;i  |:()sf  orior  "  aiict.); 
the  latter  is  not  only  much  more  varialilc,  but  develops  muuli  later  tiiau  the  true 
suprasylviaa  sulcus.  lu  most  Carnivores  the  two  sulci  are  united  to  form  a  regular  arc 
around  the  pseudosylmn  ralcus.  But  it  oHen  happens  in  almost  every  genus,  and 
constantly  in  Ilerpesteg  and  its  allies,  as  well  an  iu  many  Seals,  that  the  supmijrlvian  M 
not  joined  to  the  postsylvian  sulcus.  The  morp)ioir)i;it  al  value  and  important  of  th^ 
two  furrows  is  so  vastly  dit}<.'iT[it,  thnt  T  luivc  tluiiiu'lit  it  advi'sahle  to  wholly  (liscu\l  ihc 
coumiou  aiul  mislcaUmij  liLle  "  suprasylvia  posterior,"  and  return  to  the  original  namu 
"  postsylvia  "  (Owen),  whtok  is  bothmmpler  and  more  aocuratB,  aa  <Jia  farther  diacuKioa 
will  thoir. 

The  ectosylvian  sulci  are  features  of  little  morphological  imporlancp,  and  ar,»  to  ha 
rcgardetl  as  furrows  compensatory  to  the  ps#»u<Iosylviaii  sulcus.  Iti  many  geuer.i  both 
ectosylvian  stilci  are  absent :  iu  the  Hyicnidio  tlie  anterior  cctosylvian  sulcus  is  absent ; 
and  in  the  Bean  the  two  sulci  are  submerged.  Eren  when  present  the  sulci  are 
exceedingly  Tariable. 

Next  in  importance  to  the  suprasylvinii  sulcus  come  the  orbital  (presylvian),  coronal, 
and  lateral,  and»  after  a  wide  interval,  the  crucialj  postlateral,  arcuate,  and  prorean  sulci 
in  that  order. 

The  presylvian  (or,  as  1  prefer  to  call  it,  *'orbital")  sulcus  makes  its  appearance  at  a 
very  early  period,  and  is  almost  as  constant  us  the  supi-asylvian.   It  usually  becomes 

considerably  prolonged  so  as  to  join  the  rbiual  fissure  below  and  so  as  to  extend  near 
to  the  dorso-mo<inl  nliro  of  the  bemispli'  ic  above.  Bat  botli  those  phenomena  must 
be  r^ardcd  as  secondary  moditications,  which  take  place  uuder  the  iailucncc  of  purely 
mechanical  factors,  and  are  therefore  devoid  of  great  morphological  importance.  The 
true  fundamental  orbital  element  is  a  small  furroiv  placed  in  the  neopallium  alongside 
the  anterior  end  of  the  rhinal  fissure :  us  such  it  is  perhaps  the  most  constant  and  one  of 
the  most  stable  of  all  the  neopaHial  sulci  in  the  ^rairimalin.  The  coronal  and  lateral  sulci 
are  second  in  importance  only  to  tiu?  suprasylvian  and  orbital.  The  former  is  perhaps 
veiy  slightly  the  more  precocious,  but  oocasiontiUy  this  sulcus  is  absent  when  the  lateral 
sulcus  is  present,  as  sometimes  happens  in  Met^te*.  [This  is  also  especially  the  case  in 
Bodents  and  in  many  ilarsupials.  On  the  other  hand,  the  coronal  sulcus  is  often 
present  when  tl»e  lateral  sulcus  is  absent  in  mm>.)  Ungulates,  and  especially  in  Frocaritr  ] 
In  the  Caraivora  as  a  whole  these  two  sulci  are  very  constant,  and  in  most  cases  they 
are  united  to  form  one  furrow. 

The  direction  of  tbo  coronal  sulcus  is  subject  to  considerable  variation  in  the  different 
iamilies.  In  tt>e  hi rger  members,  and  especially  the  Ursidic,  it  becomes  almost  tmosviirse  i 
whereas  in  the  siiii])k',  treneralize:!  Viverritltc  its  (lirortion  is  almost  sagittal. 

A  i>ostlateral  sulcus  is  often  united  to  tiie  cauial  end  of  llie  lateral,  but  it  is  exceedingly 
variable  and  may  be  entirely  absent.  In  its  simplest  form  it  often  consists  of  a  smjll 
transverse  furrow  behind  (and  not  joined  to)  tbe  lateral  sulcus. 

The  crucial  sulcus,  which  is  often  regarded  as  a  distinctively  Carnivore  feature,  is  not 
constant.    Its  size  is  exceedingly  variable.    So  large  does  it  iiecome  ia  the  JJear  that 
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Meynert  refused  to  regard  it  as  the  "crucial"  sulcus,  aud  called  it  "central."  la  tlio 
ViTenidae  it  is  often  abaent,  and  its  amplest  form  U  exhibited  in  some  of  tbe  members 
of  this  family  as  a  small  depression  on  the  dorsal  surface  of  the  hemisphere,  a  short 

distance  in  front  of  tlic  ovitwardly-bent  anterior  ond  of  the  latcml  sulcus. 

The  ansate  sulcus  is  a  l)ranch  of  the  lateral,  wliich  develops  behind  the  craeial  sulcus. 
It  is  not  constant,  and  when  pi-eseut  is  subject  to  great  Toriation. 

Much  less  constant  than  any  of  these  furrows  is  the  sulcus  which  Krneg  calls 
*'  diagonalis."  It  is  often  present  in  the  FdidsQ  as  a  separate  element :  more  often  its 
identity  is  lost  by  merging  into  the  anterior  ectosylvian  sulcus  or  tbe  supnisylvian. 

If  we  represent  i,'raj)hically  the  inferences  dnuvn  from  tbe  foregoing  discussion  as  to  the 
features  o£  the  primitive  Carnivore,  a  scheme  such  as  the  accompanying;  diagram  (fig.  57) 
would  he  the  result.  This  is  practically  the  biain  of  Fwrra. 


That  this  is  really  the  primitive  Carnivoro  typa  will  he  sliowii  by  an  cvununation  of 
the  brain-casts  of  the  Eocene  Carnivora. 
Thus  in  a  natural  cast  of  the  brain  of  Stenopletictia  Coyluxi  in  the  British  Museum 

(M.  1723)  there  is  a  conjoint  corono-lateral  sulcus  (whit.-b  is  quite  sagittal  in  direction) 
and  a  well-defined  suprasylvian  sulcus,  as  in  Vicerra.  There  is  no  sign  of  crucial, 
pseudosylvian,  or  jiostsylvian  sulci. 


Fig  58. 


StttupttMetia  CtfjfAcri.  Soml  aspcot  of  ■  natnnl  cut  of  th«  orankl  tniiy.  TXat  aue. 

In  the  exodleat  nataml  cast  of  the  cianial  cavity  of  Ci/nohytenodm  C«ifln»i  (British 
Museum*  M.  4199)— another  GanuTore,  which,  like  iS/Auip/iesM^/w,  comes  from  the  Upper 
T^ocene  formaSkHW of  France — ^wefind  similar  lateral  and  suprasylvian  illld,aild  two  very 
shallow  furrows  representing  the  pseudosylrian  sulci  [a  similar  phenomenon  is  often 
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found  in  the  Viverrido.-].  There  are  neither  postsylvisn  nor  poatlfltoiral  sulci ;  but 
the  supm.sylvian  and  lateral  sulci  extend  almost  to  the  posterior  extremity  of  the 
liemisphere  *. 


l\59a.  Fig- 59  6. 


FI91.  60 «  ft  t.— €'jpji«Kywn«r/«N  Cay7iu-«.  (a)  donal  ami  (i)  lateral  MpeeU  of  s  aiitanl  cut  «f  jMit  of 

tbo  cnnial  etrilf.  Kot.  aiw. 

If  ire  turn  to  the  examination  of  the  htteral  surface  of  the  hemisphere  io  the  TTngulata 

(leaving  out  of  account  certain  sulci,  such  as  the  intercalary,  which  often  leaves  the 
mesial  and  extends  on  to  ihf  dorsal  surface  f)  ive  «?hall  find  in  Procutia,  which  is  perhaps 
the  most  generalized  member  of  ttie  Order,  an  arrangement  of  sulci  which  is  obviously 
identical  with  that  of  the  hjrpotlietical  primitive  Carnivore. 

The  Bupraiiylvlan  and  coronal  sulci  closely  resemble  those  of  Ttoerra^  and  especially 
tlie  Eocene  Carnivores,  both  in  position  and  extent.  Tbo  lateral  sulcus  is  usoiJly  less 
M'ell-developed,  and  is  always  separated  from  the  rorona!  sulcus;  but  there  cannot  be 
the  sligkt^t  doubt  as  to  its  identity  with  the  siuiilarly-nanvHl  sulcus  iu  the  Camirora. 
In  some  eases  the  lateral  sulcus  iaahsent. 

The  pseudosylvian  sulcus  is  almost  alnrays  absent,  but  in  one  brain  (of  eight  examined) 
I  found  a  furrow  memblinL::  f1iat  sometimes  seen  in  Viverra.  That  this  sulcus  was  no 
mere  vasculir  farrow  was  sh  iwii  l»y  the  prrsenfcof  a  vertical  post^ylvinn  sulcus  If  in  that 
brain  and  not  in  others.  Another  insUvncc  of  a  similar  phenomenon  is  shown  in  Turners 
figure  of  the  iMin  of  JJi/ra.e  [Proetmial  (Jwmi.  Anat.  and  Physiology,  vol.  xzr.  1900). 

A  small  typical  orbital  sulcus  is  almost  invariably  present,  although  it  has  bsea 
overlooked  by  both  Krueg  and  Turner.    There  is  no  diagonal  sulcus. 

If  the  developmental  history  of  the  prr(  l>i;il  Iiemispheres  be  studied  in  a  scrip? 
of  Ungulates  it  wiii  be  found  that  the  earliest  sulci  to  make  their  appearance  on  the 
outer  surfoee  of  the  hemisphere  are  those  which  firom  their  relations  and  behaviour  are 

*  Tbere  u  not  mueh  re««iubUuice  between  this  ca«t  and  th«t  figured  bj  Filhol.  There  U  no  doubt,  kowerer,  tbat, 
•*«B  if  tlua  H  lut  what  It  is  n{iraMHitod  Io  bo,  it  ia  oeitaialj  tn  Booeno  Cuaivofo« 

t  As  a  t'hiiilnr  [ili'.riomcnon  is  pr(wri«i-'il  in  itit-  1  raiat  of  cerula  Oottataim,  annh  M  U4iftS$,  tad,  Itm  JwMdIly 
io  McU*,  tbvre  can  be  oo  doubt  m  U)  Uie  honiulogios. 

t  Tliia  •bowed  fhit  tliera  wai  o  (mnm  of  railoient  depth  to  lend  a  biu  to  tlio  odghboOTiDg  cortex. 

§  Such  inv( stii;:i;ii)tiB  Imvt'  bcrn  made  by  Knifg  i  Z'  itt '  h.  f.  wUseiwcb.  Z  xi!>>;;i.!,  IW.  ixxi.),  nii  1  lu  ac  rcceiitlv  by 
Paul  Martin  ("  Zur  Entvickdung  dor  tiebirnfarobcn  bei  KMia  uud  iUad,"  Arch,  flir  viaietudi.  u.  prakt.  Thierheillc, 
Bd.  zxL  Soft  i.,  1805),  ud  I  Inve  itadied  thii  pnbloiii  {a  ombcjao  of  Omt,  Bti,  Capra,  Stit,  and  CWmAw. 

Uradlof  I'M  pitUiahtd  1  fow  data  eoncBning  llio  Hono'a  bniii  in  tlio  Jonrn.  Anal*  and  fbjra.  toL  miu.  |qi.  S15 
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obviously  the  suprasyivian,  orbital,  ami  coronal  sulci,  lii  their  subsi  qur-nt  (h^velopment 
all  of  these  sulci  diflcr  very  considerably  from  their  homologues  in  the  Carnivora,  so  that  it 
is  important  to  bear  in  mind  that  these  stdci  are  regarded  as  homologous  not  only 
because  they  are  the  most  oonstaat  and  similarly-placed  farrows,  but  because  their  mode 

of  developmont  dcinonsfratos  their  identity  in  the  two  Orders. 

IIoU  has  recently  denionstratrd  that  the  sulcus  commonlv  called  "  Sylvian  fissure  '*  in 

•  »  « 

the  Ungulata  is  not  homologous  with  any  one  of  the  various  types  of  pseudosylvian  sulcus 
found  in  the  Carnivora.  The  "  Carnirore  pseudosylTian  "  sulcus  is  sometimes  found  in 
the  Ungulata»  e.  g,  in  the  genus  Bo$,  but  it  is  not  tliat  which  is  commonly  called 

"  Syh  ian  fissure."  The  latter  (which  \ve  may  call  the  "  Ungulate  pseudosylvian " 
sulcus  I  {<<  formed  by  tlic  meeting  of  two  sulci,  which  are  analogous  to  the  ectosylviaa 
sulci  of  the  Carnivora  *. 

After  the  sulci  mentioned  above,  the  most  constant  furrows  are  the  lateral  and  diagonal 
sulci.  The  former  sulcus  is  not  linked  to  the  coronal  sulcus  as  so  often  happens  in  the 
Carnivora ;  but  it  is  sometimes  joined  to  the  suprasylvian  sulcus.  The  diagonal  sulcus 
is  much  more  constant  than  it  is  in  the  Carnivora,  and  it  ts  almost  always  placed  just  in 
front  of  the  anterior  end  of  the  suprasylvian  sulcus. 

It  is  doubtful  whether  true  homologues  of  the  postsylrian  and  posUateral  snld  are 
ever  found  in  lh.e  Ungulata. 

If  Ave  review  the  whole  Ui^pilate  Order  so  as  to  determine  the  constant  sulci, 
it  M  ill  bo  found  tliat  those  furrows  only  will  be  picked  out  \^■llich,  as  the  evidence  of 
embryology  shows,  represent  those  also  found  in  the  hypothetical  primilivo  Carnivore. 

If  we  next  examiBe  the  Edentata  the  muue  fundamental  phin  of  sulci  is  again  fotmd. 

Thus  in  the  genus  Bmdypm  we  find  pseudosylvian,  suprasylvian,  lateral,  coronal, 
orbital,  and  diagonal  sulci  arranged  in  a  manner  so  like  that  seen  in  lelis,  that 
one  cannot  question  tin'  homologies  implied  in  the  nomenclature'  just  used.  Th<» 
developnientui  notes  published  by  Pouehet  show  thiil  one  is  thoroughly  justified  in 
maintaining  this  view.  la  the  nearly  allied,  but  largc^r,  genus  Cholwpus  the 
pseudosylvian  sulcus  disappears;  it  thus  adds  further  testimony  to  the  slight  importance 
of  this  sulcus. 

In  the  Antcatcr  {Tdiniuidnit)  tlu  rc  is  always  a  d<Tiiute  orbital  sulcus  and  a  conjoint 
corono-latcral,  but  it  is  a  peculiar  fact  that  in  some  cases  the  suprasylvian  sulcus  may  be 
absent,  although  in  others  it  is  wcU-dcvclopcd.  There  is  no  pseudosylvian  nor  diagonal 
sulcus. 

Ouc  cf  the  most  interesting  and  instructive  biains  in  the  whole  mammalian  series  is 
that  oi  Mjirmeeopkaga  jubata;  and  all  the  more  so  because  it  is  subject  to  peculiar 

variatious. 

Tlic  normal  or  common  type  of  brain,  exhibits  a  conjoint  corono-latcral,  a  postlateral, 
a  pcstsy Irian,  an  orbital,  and  a  pxorean  sulctts,  as  in  the  Caroivora,  and  in  addition  a 
pseudosylvian  sulcus  of  a  peculiar  nature.   Moreover  there  are  sometimes  shallow 

*  Boll, "  Uebcr  die  had  dc*  UnguIst«Qgeluii»!8,"  Arvb.  f.  Auat.  u.  I'lif s.  l&OO.  Compare  alao  CaUlogoe  oi  Uie 
Boyal  CoUase  «f  Sujsmm*,  Sad  Editian.  nO.  ii.  4gi.  liU  (p.  S9V>  ud  197  (f^  3i3> 
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defHWtsiona  tepienntin^  diAgonnl*,  posterior  ectosylvian,  and  crucial  anici  of  the 

Carnivore-type. 

Tho  feature  of  most  intfrcst,  lirnvevpr,  is  the  pseudosylvian  sulc'.is.  Tfii*;  usually 
consists  of  a  shallow  depression  above  the  bend  of  the  rhinal  lissure:  there  is  a  Mell- 
defined  posterior  lip»  Imt  no  anterior  lip.  Prom,  tbe  apex  of  tbe  depxfsenon  a  deep 
and  well-defined  milciu  begins  and  arches  backward  close  to  the  upper  end  of  the  post- 

svlvian  sulcus. 

« 

The  reader  will  ol)j"rre  that  so  far  no  mcnti  jii  lias  been  made  of  tho  supiusylvian 
sulcus,  the  most  stable  sulcus  on  the  outer  suriace  of  the  hemisphere  iji  the  Caruivora 
and  Ungttlata.  It  might,  perha])^,  he  supposed  that,  as  this  sulcus  is  sometimes  absent 
in  Tamandua,  it  might  also  be  absent,  oa  a  rule,  in  Mjfnneeophaffa.  But  it  is  hardly 
likely  that  a  cerebral  hemisphere  which  is  provided  with  lateral,  coronal,  orbititl,  post- 
latcml,  post'-ylvinn,  pseudosylvian,  prorean,  and  oven  diagonal,  jjijstrrior  cetosylvian  and 
crucial  sulci,  should  lack  just  that  particular  sulcus  wlileh  is  tlie  most  constant  and  stable 
sulcus  in  the  Mammalia.  Such  a  phenomenon  is  so  highly  improbable  as  to  be  almost 
ineonceivaUe.  There  can  bo  no  doubt  whatever  that  the  suprasylvian  sulcus  is  present 
as  the  deoply-incised,  dorsal,  arcuate  appendage  of  the  pseudosylvian  sulcus. 

Fortunately  there  is  an  anomalous  brain  in  tlic  Collcctinn  of  thr  lloyal  Cdll.'u'-i'  of 
Surgeons  [D.  281,  CaUiiogue,  p.  223,  fig.  9.')]  w  Inch  proves  that  this  is  so.  Ou  the  left 
hemisphere  of  this  bitiin  the  condition  described  above  is  found ;  whereas  ou  the  i-ight 
hemisphere  the  sapmt^jlvian  sulcus f  is  separated  from  the  pseudosylvian  sulcus  and 
joined  to  the  postsylvian,  as  in  most  Carnivores. 

In  Orucfvropiis  tlic  suprasylvian  sulcus  is  only  poorly  derploncil,  uIhtcis  tlie  crii-on:il, 
lateral,  orbital,  and  |)rorcau  sulci  arc  oxccediogly  M'ell*devcloped.  There  is  no  trace  of  a 
pseudosylvian  sulcus. 

In  JUmis  there  nro  typical  aupm»ylvian,  orbital,  eorono>1ateral,  and  pseudosylviaa 

sulci,  as  in  Bradiipns. 

In  the  Armadillos  the  orbital  sulcus  is  always,  ruid  ihi?  supr  isy  Ivian  soim  timrs  prC'^ont. 

In  manv  of  tlic  Rodents  thorc  is  an  extraordiaurv  t)auci(v  or  c\on  ubseticc  of  sulci. 
Tho  lateral  is  perhaps  the  most  constant  sulcus,  and  the  orbital  and  coruual  t>ulci  uro 
found  in  many  Rodents.  In  Hgdroehesrm  and  Lagoatomuf  there  is  a  suprasylvbu 
sulcus ;  and  in  the  former  numerous  otlicr  furrows  of  doubtful  homology.  Tho  most 
interc st in':;' brain  anion ir  the  Ttodrntia  is  that  of  T)')l!r!u)lia.  In  addition  tu  the  typical 
orbital  and  sngittally-direettd  coroco-lutrral  s^uk-us  tlicre  is  a  suprasylvian  sulcus  like 
that  of  lAtgodomm,  but  it  is  joined  to  a  pseudosylvian  sulcus  to  form  a  conjoint  Sylviaa 
furrow,  such  as  is  usually  found  in  the  Edentate  Mjfrmeeqphaffa.  These  forms  are  of 
particular  interest  in  comparison  with  the  condition  found  in  the  Lemurs,  as  will  be 
a^areot  later 

•  The  rliagoiial  sulcus,  botli  of  the  lira(lvjM>di(la;  aud  tlii>  >f  j  rinccoplmxiila-  i<  iy»  diit'cted  upward  ami  in/ 
M  in  tho  Ungokta  and  I^rimatet,  and  ia  ivit  subject  to  the  irregultirit)-  and  ckangLs  iu  direotiuu  which  ««  fiud  ia  the 
CsTTifora. 

t  .\  comparison  of  the  two  hiniisphercs  shows  that  the  suprasylvinu  guIcDs  i»  certainly  prsuot  in  both. 
Z  ^  Catalogue  of  the  Bo/al  College  of  burgvoiia,  ^nd  £diti«D,Tul.  ii.  ii.       &g.  75. 
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In  tho  ClurOf>tera  tlie  suprasylvian  and  lateral  sulci  arc  somelimet  present  in  tho 
trcnera  Pfo'opng  nnd  Cynonycierit,  and  resemble  the  corresponding  farrows  in  tho 

Edentate  Tatnatidua. 

In  the  tniA  Insectivora  fliere  Is  nsuallj  an  wHM  salons  mUfy.  Tliis  is  patiieukrly 
welt'-dereloped  in  Oynmwra.  The  little  bcun  of  the  ahernnt  OatecpUheew  is  pecolhirly 
Yioh  in  SukL  It  posisesses  a  very  deep  and  unusually  extcosire  suprasylmn  sulcus  of 
unusual  form,  and  in  addition  well-defined  orbitul  and  psi  ndosjlviaii  sulci. 

Tbe  smaller  Poly]>rotodoat  Marsupials  resemble  the  Insectivora  in  possessing  no  well- 
defined  sulcus  except  the  orbital  on  the  o«ter  suxfiMe  of  the  eerebfaL  hembphera.  In 
T^taebtM  and  most  of  the  PiprotodontiA  there  are  also  saprasylvian,  pseudosylvian^aad 
prorean  sulci ;  and  in  Pha8t»hn^4  and  many  of  the  Ifaeropodida  there  is  a  lypioal 
lateral  suit  us  *. 

If  all  of  these  scattered  data  be  cullalcd  it  will  be  possible  to  determine  those  features 
which  are  the  common  property  of  all  the  Mehitherta  and  of  those  Eutheitt  which  do 
not  belong  to  tbe  Order  Frtmates.  If  we  attempt  to  form  a  hypothetical  type  of  cerebral 

hemisphere  embodying  all  these  f<'ature8,  it  must  be  macrosmatic  and  must  present  a 
well-defined  rliinnl  fissiire.  It  must  have  a  deep  and  well-defined  suprnsylvinn  sulcus,  a 
small  orbital  sulcus  whicli  neither  joins  the  rhioul  fissure  nor  is  prolonged  far  in  the 
mesial  projection:  coronal  and  lateral  sulci  which  are  nearer  tbe  sagittal  than  the 
transTerse  direction  and  which  are  quite  separate.  In  addition  there  mat  be  pseudo* 
sylTian.  postsylvian,  postlateral,  oblique,  ansate,  and  crucial  sulei,  for  none  of  these  are 
tbe  exclasi\  p  property  of  one  Ordrr,  Imt  all,  as  tho  brief  leu  i^ivcn  ahovo  show?,  tend 
■to  appear  in  all  mammals.  Moreover,  tbei-e  is  to  be  noted  a  tendency  in  several  Orders 
{ia  Mynnecophaga  among  the  Edentates,  in  Dfdichotii  among  the  llodents,  and  in  the 
Seals  among  CarniTora)  for  the  area  which  separates  tbe  overlapping  parts  of  the  snpr^-. 
sylTwn  and  pscu'losylviaa  sulci  to  beoome  submerged  or  so  reduced  that  the  two  furrows 
form  ono  suIcmI  complex  (fig.  OD). 

if,  after  this  review  of  the  conditions  which  prevail  among  tlio  ^Mammalia  in  general, 
the  plan  formed  by  the  sulci  in  the  Lemurs  bu  examined,  it  will  be  apptirent  that  tho 
arrangement  in  the  latter  is  unquestionably  a  slightly  mo^fied  form  oT  the  hypothetical 
common  mamnulicn  type.  This  exact  reproduction  of  just  those  sulci  which  arc  most 
stable  in  otlier  nmmmnh,  ;md  the  variability  s!io\rri  \>\  just  tlmsc  furrows  which  are 
less  stable  in  othrr  niHiiinials.  cun  be  HO  mere  fortuitous  phenomena,  but  positive 
evidence  oi  murphologitui  identity. 

There  can  be  no  doubt  that  the  Sylvian  fissure  of  the  Lemurs  is  formed  by  the  peealiar 
union  of  the  suprasylvian  sulcus  with  the  less  stable  pscuilosylvian  of  other  mammals, 
.lust  Jis  the  suprasylvian  clement  in  tbis  complex  is  the  onlv  suIlus  of  the  litenil 
surface  which  is  ab=nlutely  constant  in  all  Jj:?niur8,  so  it  is  the  most  stable  sulcus  in  the 
.Mammalia  gent'raiiy.  That  it  is  really  the  suprasylvian  sulcus  which  is  found  in  the 
Lemurs  is  abnndanUy  shown  by  tlx;  peculiar  coodition  found  in  Ckiromy: 

In  order  of  constancy  the  orbital,  lateral,  and  coronal  sulci  come  next,  just  as  also 

*  Tho^o  bumutugica  iu  tlic  }ilar»upialia  arc  siigj^ted  by  1  OOOiparUoa  of  the  mude  of  Ucvvlopmcut  of  the  furrows 
in  the  brain  of  3/«eripvt  tmd  that  raldbitnl  in  ntbcr  mtroiwl*.  «>iicci)iily  cor(«iu  Vsgulala. 
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happens  in  the  !^[aiiLina!ia  us  a  whole.   Next  in  order  follows  the  post^ylvian  suleiw, 

again  as  in  other  mammals.  And  finally,  tin-  most  vnrinli'e  Prtisimian  teitnres-- tiie 
posliateral,  diagonal,  and  crucial  tui'rows— ait;  exactly  tho&u  which  cumc  next  ia  the 
order  of  frequency  among  mammals  in  jjeueral. 

The  homologies  thai  snggested  axe  to  tevohitioiuury  and  so  opposed  to  all  the  current 
teaching,  that  it  ia  necessftiy  to  submit  each  suk-us  8L'ii:ttim  to  tlie  closest  scrutiny  m  tiie 
light  of  all  tlje  oonipnrative  evidence  available,  l  itiicr  in  thr  facts  of  direct  obiwrvation 
or  in  the  \vritiiii;s  of  other  anatnmists'.  At  the  same  time,  it  \\  ill  be  convenient  to  extend, 
the  range  of  compamtivc  studies  and  include  tbe  Apes  and  Man. 

TbB  MOKPttOtOOT  OW  TBB  StLITIAN  fZSSUBB. 

The  Sylvian  fissure  is  found  in  its  complete  ftnd typical  form  only  in  the  human  brain. 
The  peripheral  lips  r)f  tinvc  suIlI  l>i  crimp  npcrctilar  tind  npprnioh  until  tlu-y  nn  ct  :  (he 
peculiar  pattern  thus  formed  upon  the  surlAce  by  the  meeting  of  these  hibia  is  coinmouly 
called  the  Sylvian  fissure. 

The  legion  whu^  heoumes  overlapped  by  the  opercula  is  called  Ihe  iasula  Beilii  and 
is  bounded  by  three  sulci — the  inferior,  superior,  and  anterior  hmiting  sulci.  If  the 
Imman  brain  be  comprjrcil  uitli  a  sutTicicntly  comiilfd''  scrii'S  of  lir.iins  of  Primates,  if 
uill  become  so  obvious  as  to  amount  to  an  abj^olnte  demonstration  that  tlie  inferior 
(morphologically  posterior)  limiting  sulcus  represents  the  pseudosylvian,  th<^  superior 
limiting  stdcus  the  suprasylvian,  and  the  anterior  limiting  snlcus  the  diagonal  subus, 
respectively,  of  the  Lemiurs  and  other  mammals. 

It  has  been  clearly  shown  by  Marchand*  and  Cunninu'liamt  that  the  anterior  limiting 
sulcus  of  tbe  island  of  lleil  is  the  liomologue  of  the  fronto-orbit.il  snicns  of  the 
.;VQthropuid  Af<^.  If  anyone  is  disposed  to  dispute  tliis  contention  and  follow  tiie  lead 
of  Herrd,  Ebetstaller,  Waldeyer,  and  Qiaconuni  (among  otlters),  a  glance  at  the  series  of 
brahis  of  Anthropoid  Apes,  and  especially  tlioae  of  the  Gorilla,  in  the  Museum  of  tbe 
r.oyal  College  of  Surgeons  will  conyinoe  him  of  his  error  *.  The  anterior  limiting  sulcus 
tii  the  insula  is  certainly  th?  homologue  of  ihe  fron to-orbital  «!iiknjs  of  the  Apes.  The 
latter  is  best  developed  in  the  genera  AuthropopUhecua,  Simia,  and  Utflohates,  but  is 
constantly  found  in  a  less  weIl>devetoped  condition  in  Semnt^heeust  Fapio,  and 
frequent]^  in  other  genera  of  Old-World  Apes  and  sometimes  also  in  the  Lirger  members 
of  the  family  Cebida'. 

In  the  Uapalid.T  and  Ilu>  smaller  Cebidrp,  and  sometimes  also  in  tlie  smaller  Ceroo- 
pithecidie,  this  sulcus  is  absent.  It  is  tJierefore  interesting  to  note  its  presence  iu  many 
individttals  of  the  genus  Lemur  as  well  as  in  some  of  the  Indrisinte:  Undue  importance 
must  not,  however,  be  attached  to  this  fact,  because  the  f  ronto-orbital  sulcus  of  the 
Ijemnrs  and  Apes  is  almost  certainly  the  homol<^e  of  tbe  diagonal  sulcus  of  tbe 
CamiTora,  Ungulata,  and  Edentata. 

•  "Vi'.e  !lIo:ji1ini  .pin  r1,  s  Stiriiliipiien.i  uod  der  Intel  dcr  AatbropoiaorplMO,"  Jeoft,  lS3i;i,ppi  01«m2'  (Arboiton 
uiu  d.  paUiolog.  In&t.  zu  Aiurburg,  ltd. 
t  "  Tlw  Iimlar  Diitriet  in  the  Cfsrobnun  of  tbe  Antknimid  Apei,"  tmnu  of  A  tint.,  ud  Fbjpi.  toL  kski.pi>.  1 H 
t  Sm  HpecMOy  ■pwineii  D.  tfSS,  C«U.  Suig.  Utaksne,  p.  m 
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The  only  ■writer  who  lias  attempted  to  seek  for  iho  comniou  mammalian  homologuo  of 
this  frootoorbiuil  sulcus  of  the  Lemurs  is  Ziehen  *.  Jlc  came  to  the  conclusion  that  it 
Mpreseuted  the  prcsylvian  (orbital)  sulcua  of  other  mammals ;  but  the  fallacy  of  his 
argmnent  is  quite  patent  and  capable  of  easy  zttfotajioit.  Ziehen  reeiards  the  sulcus 
whidi  I  Lave  called  "orbital"  in  the  Lemurs  as  the  representative  of  the  "  intraorbital  " 
sulcus  of  the  Carnivora,  and  the  dineronnl  (frnnto-(irliital  )  sulcus  as  the  presylvian  (which 
I  call  orbital).  Thus  he  attempts  to  hotuologizc  a  sulcus  which  is  one  of  the  m(»t  stable 
features  of  the  ftosimian  brain  with  an  unimportant  furroir  like  the  intraorbital  irhidi 
is  found  in  only  a  few  of  the  larger  Cbraiyora  and  is  morpholo^cally  of  no  importance ; 
anil,  on  the  other  baud,  he  Sl^ltests  the  identity  of  the  excet  cliiiLrly  stable  presylvian 
(orbital)  sulcus  of  tlie  Carnivora  with  the  fnmtn-orbital  sulcus  \\  hieli  is  found  only  in  the 
genera  J^mur,  FropU/iecmt  and  Indria  of  all  the  rrosiouie,  and  nut  constantly  even  iu 
these.  He  attempts  to  justify  this  by  the  statment  that  the  presylvian  cukus  may  be 
absent  in  a  Carnivore,  and  quotes  tiie  example  of  Merpeatea.  I  liaTe,  however,  examined 
ten  cerebral  bciuis|)li('res  of  JTerpeete*,  and  have  never  found  t)ie  orbital  (presylvian) 
sulcus  alist  nf,  though  it  is  always  very  small  f.  l^nt  evt>n  if  it  were  always  absent  not 
only  iu  one  but  in  several  genera  of  Carnivora,  this  would  not  justify  the  homology  of 
cue  of  the  most  constant  sulci  of  this  Order  with  perhaps  the  most  unstable  sulcus  in 
Lemiurs. 

In  the  literature  of  Cerebral  niorpholojiy  tlie  orbital  (presylvian)  sulcus  of  tko 
Carnivora  lias  been  reprrsenfoil  a-,  tie  hon:ologue  (.f  mau)  sulci  by  different  writers. 
According  to  OMcn,  Meynerl,  and  many  others  (even  iu  ^dinger's  rorpnt  text-book, 
1899),  it  represents  part  of  the  Sylvian  fissure;  according  to  Tansch  it  is  the  preceutrai 
sulcus;  and  acoarding  to  Broca  and  EberstalliNr  (and  also  &>ury  in  his  great  work  '  Le 
Systcme  Nerveux  Central,'  1699)  it  is  the  homoloirue  of  the  central  (Eolando's)  sulcus. 

The  evidence  of  Comparative  Anatomy  (unci  by  tlii.s  T  do  not  mean  the  futile  attempt 
to  compare  the  In-ain  of  .sp<'eialized  Carnivore  like  tlie  Cat  with  tliat  of  the  liit^hrst 
Primate)  shows  deci>ively  tiiut.  the  presylvian  sulcus  ol  the  Mammalia  cauiiot  possibly  bo 
represented  in  the  Primates  by  any  of  these  four  sulci— Sylvian  (0»  en),  preoential 
(l^knach),  cmttal  (Broca),  or  fronto-orbital  (Zielien).  The  orbital  (presylvian)  sulcus  is 
perlia])s  the  most  eonstntit  sulcus  (in  the  neopallium)  in  the  ^fauimalia.  It  is  found  in 
the  brain  of  ahuost  every  Carnivore f,  Un'^ulatc,  Crfacean,  Edeiilale  fexceptina:  Chlnm>i' 
doj)h(/niH),  ami  in  all  liodents,  iuscctivorcs,  and  Marsupjals  wiiicli  have  any  cerebral  sulci. 
It  is  therdToro  highly  improbable  that  such  a  stable  sulcus  should  eitbar  he  entirely  absent 
or  be  represented  by  an  inconstant  element  in  the  Tri mates.  Moreover,  the  brain  of  the 
Primates  j:osse«:ses  a  sulcus  in  the  same  position  in  the  hemisphere  as  tlie  ]>resylviau 
occupies  in  otlirr  marumals  ;  and  this  sulcus  is  the  most  constant  furrow  in  Irunt  of  tlio 
Sylvian  fissure.  J  iii.s  um  Le  no  other  than  the  orbital  sulcus  (the  "  triradiatu  "  sulcus  of 
Turner ;  the  "  presylvian  "  sulcus  of  Owen).  The  correctness  of  this  identity  of  presylvian 
and  orbital  sulci  becomes  more  oonclusivdy  demoastrated  as  the  range  of  comparison 
inereasea   If  ve  compare,  for  example,  the  presylvian  sulcus  of  the  Bodent  J)idiekoU$, 

*  \Tch.  f.  Psjrh.  li^l.  xxviii. 

t  it  i«  aclutiltj  ebsent  in  the  Hcrjicitine  Cnusaixhut. 
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or  of  (he  Carnivore  Vicerra  or  the  Unglllate  Proeovia,  with  the  orbit^il  sulcus  of  such  a 
Prosimian  bruin  as  tlint  of  GaUiyo  or  even  Zem/'r,  one-  caniii>f  di  ny  that  the  two  sulci  art^ 
morphologically  id«?ntic:il.  Tf  wp  (>\-ainiiie  :i  l.ui^'c  scries  of  humau  brains,  it  will  be  fiiurul 
that  Uie  stable  portion  of  theurbiUil  sulcus  couisi^tsof  a  deep  oblique  sulcus,  the  posterior 
end  of  which  approachn  close  to  and  olten  joins  the  outer  limh  of  bifurcation  of  the 
olfactory  sulcus,  just  as  the  presylvian  sulcus  of  the  Caniivore's  joins  the  rhinal  fissure ; 
but  the  siiii|il(_>  linear  furm  of  tlic  orliitid  sulcus  of  M:ui  is  usuaily  disiruised  by  a  series 
of  inconstant  bninL-hcs,  so  that  it  seems  to  lose  the  sin:i])licity  of  form  it  [  ossfNses  m  innst 
Apes,  if  this  f  undiirneiital  part  of  the  human  orbital  sulcus  be  eoiupared  with  the  pre- 
sylvian Bolons  of  the  larger  members  of  the  other  Msmmalmn  Orders,  such,  for  ezaniple» 
as  the  Camel  and  the  Seals,  a  demODstiation  of  the  identity  of  these  two  farrows  will  be 
afforded  which  is  quite  as  striking  as  the  similarity  of  the  presylvian  sulcus  o{  Dclickolvt 
to  the  orbital  of  Galago.    Siu'h  instrjnc?  mii^ht  be  raultiplicfl  witlioTit  limit. 

80  tliat,  if  wo  take  into  consideration  all  the  facts  w  hich  a  study  of  the  brain  in  (til 
mammals  yields,  there  is  a  mass  of  evidence  amounting  to  absolute  domonstratton  tliat 
the  sulcus  variously  called  presylvian,  supraorbital*  orbital,  and  triiadiate  in  different 
mammals  is  fundamentnlly  one  and  the  same  furrow. 

Bel  wren  thi"  orliifril  sulcus  and  the  lower  cml  of  the  Sylvian  fis«5\tre  wr  oeca.sionnlly 
Jtnd  a  furrow  in  the  Lemurs  and  the  Isew-Workl  Ajies,  and  generally  in  the  Old-\\ OrlU 
Apes :  this  is  the  fronto-orbital  sulcus.  With  regard,  to  this  homology  in  the  Lemurs, 
I  quite  afirree  with  Ziehen.  But,  on  the  othor  hand,  the  evidence  which  I  have  been  able 
to  eonccf  points  conclusively  to  the  truth  of  thr  suq^gestion  of  Eberstallerand  Cunningham, 
that  the  ironto-orbital  sulcus  of  the  Apes  [and  LemuisJ  is  the  anterior  limiting  sulcus  of 
the  insula  of  the  humau  braiu. 

In  most  Ungulates,  in  many  Carnivores,  and  in  the  Bradypodids  and  Mgrnueophaiju^ 
a  small  oUique  sulcus  makes  its  appearance  in  the  position  exactly  corresponding  to  that 
occupied  by  the  fi oato-orbital  sulcus  in  the  Primates:  it  is  called  the  diagonal  sulcus 
(Krueg),  iind  is  placed  befwcnti  the  orbital  and  the  suprasylvian  sulci.  It  is  highly 
improbable  that  a  small  oblique  sulcus  such  as  the  diagoual  (especially  in  the  Ungulates 
and  in  Brady  pus)  should  develop  in  the  analogous  position  in  three  diffi»ent  Orders  so 
as  to  exactly  reproduce  the  features  of  the  frontoK>rhital  sulcus  of  the  Lemu»  and  Apes 
without  being  homolc^us.  The  probability  that  *^  diagonal,"  "  iVoatOKirbital,"  and 
"  anterior  limiting"  are  nint  ly  ilifTt  nut  names  for  the  corresponding  furrows  io  different 
mammab  is  immeasurably  greater  than  the  reverse. 

The  evidence  upon  which  Professor  D.  J.  Cunningham  chiefly  rdied  to  clinch  the  proof 
of  the  identity  of  the  fronto-orbital  and  anterior  limiting  sulci,  was  the  distribution  of 
the  claustrum.  This  consists  of  the  deeper  part  of  the  OOrtez  which  composes  the  island 
of  Heil.  In  the  human  brain  the  clauslruTn  beeomes  separated  from  the  rest  of  the 
cortex  by  a  definite  medullary  layer  ia  a  region  coextensive  with  the  insula,  i.  e.  so  far 
forward  as  the  anterior  limiting  sulcus.  In  the  Chimpanzee  [and  the  same  holds  also  for 
the  Orang  and  Gorilla]  the  claustrum  extends  as  far  forward  as  the  Ihrnto-orbiial  suIcun. 
In  the  Cereopithecidu;  and  Gcbids  it  is  unfortunately  the  fact  that  we  cannot  use  such 
( videnee  with  (he  same  degree  of  deflniteness,  because  the  anterior  extremity  of  the 

SEcoxo  sjiiucs.— zooLoar,  voj<.  till  58 
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claustruin  Ix'comps  so  Jiffiiso  that  its  extent  cannot  be  accurately  mapped  out.  But  its 
distribution  »buws  clearly  that  tlie  anterior  })art  of  the  iasula  is  freely  exposed  oti  the 
surface  of  the  biain,  as  it  is  in  the  Antbropuid  Apes.  In  the  genus  Lettmr  the  daustrum 
ii  an  exceedingly  plump  amd  well*deflned  stractate.  It  extends  backward  as  far  as 
the  posterior  [inferior]  limiting  sulcus  (which  is  the  pseiidosylviaa  sulcus),  and  extends 
forn  ard  sliLrlitl  v  l>eyn<)rl  th  >  rronto^orbital  (diagonal)  suious  (iig.  60a),  at  the  same  time 
becoming  somewiiat  ditiuse. 


Fig.eo. 


Fig.         A  BcUcmc  rcpresoutiiig  the  unlci  vominoa  tu  raoxt  Mamnmlia. 
Fig.  Wa^Ltmnrfidnu.  Bbrisoatal  neiim.  thivugfa  the  bnuo.   x  2. 

Tbis  may  perhaps  seem  tu  throw  doubt  upon  the  liomoloi^y  of  liiis  sulcus  in  the 
Lemurs  and  the  Anthropoid  Apes.  It  is  impossible  to  appreciate  tho  true  value  of  such 
evidence  until  ire  know  more  than  we  do  at  present  of  the  signifioanco  of  the  daustrum  *. 

*  TbiM  gui'jcct  has  booa  studied  by  T.  K.  C'lurk  ("  Comparative  Aiiatoiuy  of  the  Iu»ui<i,"  Juura.  Comp.  Neurology, 
Tol.  vi  Jam  1 499,  pp.  59-101 , 33  flgum),  ud  more  reeently  hj  U .  Hull  Coher  die  Intd  dee  OeniivoreBgcinnii,'' 
Ar<h.  r.  \!  L*  11  I'hvHiol.  [Anat.  Ahth.]  3  B.  4,  pp.  217  « Mj.,  1909 ;  ^Vtbet  die  Ineel  dee  Uagabtangchinia," 

ihideiH,  0  u.  a,  ]>p.  '^'Jb  ci  tti^.,  I'Mi)), 
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Among  Clark's  conclusions  ft  is  stated  that  "  the  claustrum  may  Indudo  parts  of  areas 
other  thaa  the  insula  "  (p.  91), «.  e.  it  may  extend  beyond  the  situations  of  itie  Umitiug 
sulci. 

Th«  most  (evolutionary  and  nord  suggtattoii  in  tKe  forego!  no;  disenstion  is  the 
homology  of  the  suprasylvian  sntcus  of  mammals  in  general  partly  with  the  inperior 

liiiilt  iiig  sulcus  and  partly  with  the  upper  (or  posterior)  part  of  the  Sylvian  A^wee  of  the 

Lciimi-s  aiif]  Apes. 

Such  an  interpretation  of  the  morphology  of  the  ccrehial  sulci  has  never  been 
suggested  hitherto ;  and  yet  I  bdwve  tfaat,  if  tlis  identity  of  these  two  sulei  be  denied, 
it  is  impossihie  to  homologise  the  majority  of  the  snloi  ia  the  brain  of  the  Primates  with 
tliose  of  other  nianimals.  For  if  the  furrow  which  is  deepest,  most  stable,  and  most 
precocious  in  the  Caniivora,  Unffulata,  and  Edciitfita  is  not  reprcsentc'd  in  the  Primates, 
and,  moreover,  by  that  particular  sulcus  which  is  also  most  constant  and  develops 
earlie&t,  then  It  is  utterly  t'utilo  to  seek  for  the  hcmologues  of  the  oOer  more  Tariable 
suloi. 

The  only  writer  (Ziehen)  who  has  seriously  attempted  to  homologize  the  Prosimian 
sulci  with  those  oi*  otiicr  mammals  [or,  more  <;tr;c'tly,  with  those  (jf  llu'  CarDivora],  found 
representatives  in  llu-  Primate  brain  for  the  lateral,  eorotial,  ansiite,  crucial,  presylvian, 
ectolatcral,  mcflilateral,  intraorbital,  and  postsylvian  [his  "  tissura  suprasylvia  posterior  "] 
of  tbe  Carnivora,  and  yet  imagined  that  the  most  stable  and  deepest  sulcus  of  the 
Carnivora — the  suprasylvian  sulcus* — uus  missing  when  so  many  iinimportant  sulci  ant 
reproduced.  Such  a  sui?gpsli(ni  is  ulferly  inconcclx aMr  ;  rind,  even  if  we  lctH'\»-  niitliini; 
of  the  instructive  phenomena  exhibited  in  C/iii-onii/s,  in  Mp'ineenph<tgu,am\  in  iJoiickotix, 
the  conclusion  m\ist  be  forced  upon  us  that  either  the  suprasylvian  sulcus  is  merged  in 
the  Sylvian  complex,  or  it  is  impossible  to  institute  exact  comparisons  between  the  sulci 
of  the  Primates  and  any  other  mammals. 

It  is  quite  unnecessary  to  point  out  tli'*  fnllncy  of  the  old  tracliiii..,'  of  Pmisch  nm\ 
IMcynert,  that  the  suprasylvian  sulcus  represents  the  intrapurictal  sulcus  of  the 
I'rimatcs. 

.  Several  writers  have  appreciated  the  obstruction  in  the  way  of  a  satisfactory  interpre- 
tation of  this  region ;  but  I  believe  no  one  has  hitherto  suggested  the  solution  whidd  all 

impartial  observers  must  admit  to  be  true. 

Tbiity  years  ago  Gervais  saw  the  (liHieuUy,  when  he  wrote: — "Lemurs  never  havo 
more  than  two  convolutions  around  llie  Sylvian  fissure,  whilst  even  the  smallest 
Carnivores  have  three  '*  f ;  but  did  not  explain  which  of  the  Carnivore  furrows  disguiscft 
its  identity  by  mei^ng  in  another  sulcus. 

.  Quite  recently  HoU  n>eogniml  that  tbe  "Sylvian  r!>s,n(  "  of  Lpni'ir  is  cnTiprr^r  l  nf 
two  seprimte  sulci ;  but  he  suggested  the  cotosylvian,  and  not  the  suprasylvian,  as  the 
doisiil  element  +. 

*  Ziehen  (Arcti.  f.  IVycti.  Itil.  xxviii.t  snys:— "  Dor  vordei*  SogOBSiiliMkBilt  dor  F.  raptiBylTn        lb«  (rufi 
!>iilcii!<  Mi|ira8}lvitts]  khlt  dm  Uulbatfingebirii "  (p. 
t  Jimrn,     Zoologie,  tome  i.  p.  27.  X         t.  Aut.  s.  Phji.,  Antt  Abth.  1O0O. 
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III  the  interpretation  of  the  morpholoay  of  sulci,  one  is  not  disposed  to  place  any  great 
reliance  upon  pbysiological  ovideucc;  for,  even  supposing;  that  the  functions  of  the 
various  ret^ons  were  known,  it  does  net  neeesMiily  follow  that  bomologoui  areas  are 
homodvnamic  in  different  Orders.  Nevertheless  it  is  of  interest  to  note  how  fully 
the  results  of  pliy'^tnlnuicril  i  Lscm  i  n  suppnrt  the  view  that  the  upper  part  of  the  Sylvian 
lissure  represents  the  supra>iylvian  sulcui«. 

Thus  Terrier  records  *  tluit  stiiuulatiou  of  the  dorsal  lip  of  the  suprasylviau  sulcus  in 
the  Cat  causes  retra<^ion  of  the  angle  of  the  mouth  and  movement  of  the  eyes  to  the 
Oppfisite  side,  whereas  pricking  or  sudden  retraction  of  the  Opposite  ear  is  the  result 
of  applying  Ihc  clectroiUs  in  the  lower  lip  of  tlu'  snpm^ylvinn  <5n1cit«:.  imnhilion  of  the 
I'orrenpoiiding  lips  of  the  upper  purl  of  the  Siflcian  Jimsure  in  a  moitkeif  (Macacus) 
produced  Ihc  same  rcaullt  a»  that  elicited  by  ejccilalian  of  tlie  lip«  of  the  isuprmyltiiuu 
aulcu*  ^  the  Cat  (fig.  835).  The  results  ohtaioed  by  Ferrier  in  the  case  of  Leptts  (p.  731) 
are  in  full  accord. 

In  r.<]ini:<M's  siimmnry  of  llu-  resultsof  pbysiologic<nl  t \]>orinient  on  the  eerohral  cortex 
he  renrcsrius  two  diat,'r;ims  t,  iiorrowed  from  Gustav  Mann,  showing  the  lateral  aspect  of 
the  brains  of  the  Cut  and  Kabbit  respectively  :  in  these  the  suprasylvion  sulcus  is  repre- 
sented separating  two  areas  labelled  respectively  "Oculmnotor"  [the  dorsal]  and  *' Auris" 
[the  ventral].  Edinger  inserts  a  diau'rain  of  the  human  bmin  alongside  these,  and  labels 
thr  dorsal  lip  of  the  posterior  end  of  (he  Sylvian  fiasure  "  Oculomot."  and  the  ventral  lip 
"  Auditus." 

Now,  as  it  w  ould  be  absurd  lo  imagine  that  the  results  adopted  by  Ferrier,  Schuter, 
Mann,  and  Edioger  were  in  any  way  biassed  by  such  a  (to  them)  rank  heresy  as  the 
bdief  in  the  identity  of  the  Sylvian  and  saprasylvian  sulci,  the  evidence  which  tbf^ 

unconsciously  produce  is  of  value  ns  an  indication  that  one  who  entertains  such  a  belief 
cannot  1m-  ncciiscd  of  flni:^rnnily  tlisregarding  physioln'>ic:il  data.  Moreovn-,  this  wholly 
unexpected  su])porL  from  the  physiologists  is  tlie  last  link  in  u  long  chain  of  irrefutable 
evidence  (only  a  few  linlcs  of  which  have  been  inoorpomtod  in  these  notes)  that  the  upper 
[caudal]  port  of  the  Sylvian  fissure  of  the  Primates  and  the  dorsal  limiting  sulcus  of  Boil 
(the  "  opercular"  sulcus  of  Marcliand)  re])re8ent  the  suprasylvian  sulcus  of  quadru]n(ls. 

The  stable  supiasylvian  sulcus,  by  its  "  union  "  witii  that  variable  suprariiinal  kink 
which  I  have  called  "  pseudosylvian  sulcus,"  gives  a  fixity  to  the  latter  which  it  did  not 
possess  before;  and  the  result  is  the  Sylvian  fissure,  or,  to  be  strictly  accurate,  part  of  the 
posterior  limb  of  the  fissura  Sylvii. 

In  the  general  review  of  the  condition  of  the  sulci  in  the  Mammalia,  it  was  noted  tliat 
in  the  Rmh'ni  J)olirhf>f is  and  in  the  Edentate  ^fj/rmecophagu  a  peculiar  union  of  the 
suprasylvian  and  pseudosylvian  sulci  occurs.  In  the  light  of  the  foregoing  discussion, 
thcfie  facts  may  be  simply  expressed  by  {he  statement  that  these  two  mammals  have  a 
Frosimian  Sylvian  fissure. 

If,  alter  carefully  studying  the  arrangement  of  the  sulci  in  the  JSIuroid  and  Cynoid 

«  i:.  A.  iKh»rer,  ■  Text-Book  of  PhjrtiologA,'  vol.  ii.  Hm,  fig.  'MA,  p.  734,  &%.  335,  p.  735. 
f  *•  Tke  Analomy  of  the  Central  Xcnout  %sten,**  Aiau-toa  innslatton,        pi.  3:25. 
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Caruivores,  tlie  student  next  examines  the  brain  in  the  Aratoidea»  he  will  fin  !  t1int  the 
Avholo  of  the  first  arcuate  gyrus  of  Lcnrct  has  became  siibmeri^ed  in  n  sjron!  cleft  in 
the  situation  of  the  pseudosylvian  sulcus,  and  that  there  is  a  pronounced  temleuc y  lur  the 
anterior  limb  of  the  second  arcuate  gyrus  to  become  sobmerged.  Thn  tendency,  whidi 
is  wen  in  most  Bears,  becomes  more  marked  in  Mtha;  and  in  most  of  the  Seals  the 
irhole  of  the  anterior  limb  of  the  second  arcuate  gyrus  and  the  greater  pttrt  of  the 
suprasylvian  suh^us  b;'eomo  swept  into  the  pseuiIosyI\  iaii  ricft.  Tliere  is  therefore  in 
the  Arctoid  Carnivores  a  tendency  to  the  prfHiiiction  of  a  couilition  wliich  is  analogous 
to,  M'ithout  however  being  altogether  identical  with,  the  state  of  afiS&irs  which  has 
already  become  evolved  in  the  Primates.  It  is  of  interest  to  note  that  when  the  supra- 
sylvian sulcus  is  swept  into  the  pseudosylvian  sulcus  in  Otaria,  OdobtfiiuH  [Trwkecfum], 
aud  I'/ioca,  it  becomes  separated  from  the  postsylvian  sulcus  fto  Miiich  if  is  united  in 
most  Carnivores).  When  the  suprasylvio-pseudosylvian  complex  is  formcfl  in  Mi/rm/'- 
copha^a,  the  postsylvian.  sulcus  becomes  disconnected ;  but  in  the  unonxalous  case  (cide 
mpra)  in  which  the  snpraqrlviau  sulcus  is  not  joined  to  the  pseudosylvian,  the  former 
sulcus  was  joined  to  the  posteylvian. 

These  peculiar  phcTiomenn  are  of  ^reaL  interest,  in  the  interpretation  of  the  rrosimiun 
brain.  It  has  frequently  been  noted  in  tliis  memoir  that  in  the  Vrosimitc,  and  especially 
in  the  genus  Lemur,  the  mode  of  ending  of  the  upper  extremities  of  the  suprasylvian 
and  pseudosylvian  sulci  is  exceedingly  variable,  and  iodnbitably  points  to  a  eonnection 
between  these  two  furrows,  which  has  only  recently  beea  brokcti.  Tu  the  peculiarly 
inferestiuLj  brain  of  Chiromi/s,  the  suprasylvian  and  the  variable  pseudosylvian  sulci  an* 
A\idcly  separated,  as  in  most  quadrupeds;  and,  like  the  jwrallel  case  afforded  by  the 
abernint  brain  of  Myrniecopluiga,  tlie  suprasylvian  sulcus  then  becomes  joined  (iu  most 
cases)  to  the  postsylvian  sulcus. 

The  extreme  Tariability  of  the  postsylvian  sulcus  in  Chironnja  is  chiefly  the  result  of 
the  |>eculiar  ineonstnncy  of  the  pseudosylvian  sulcus ;  for  it  will  b  - ohviuus.  from  an 
examination  of  the  brains  of  Procacia  and  the  Uu<?ulata,  that  tlie  cli:nacte;s  of  the 
postsylvian  (which  is  a  morphologically  unstable  sulcus)  arc  determined  chiedy  by  the 
nature  of  the  pseudosylvian  aulcus.  The  irregularity  of  the  postsylvian  suleus  may 
also  be  partly  due  to  the  fact  that  Ckiromjf  has  obviously  been  subject  to  marked 
retrogressive  changes. 

Tn  most  Lemurs  the  p<ist?*ylvian  sulcus  is  a  simple  linear  furrow,  which  obviously 
represents  the  parallel  or  superujr  temporal  sulcus  of  the  Apes  and  Man. 

Although  the  pseudosylvian  sulcus  has  a  morphologic^tl  impoitance  and  stability 
wbidi  are  immeasumbly  less  than  that  of  the  supmsylvian  sulcus,  it  is  obvknis  that  it 
is  the  former  which  is  the  chief  determinant  of  tlie  jirculiar  "  Sylvian  formation,"  That 
this  is  so  is  shown  by  a  study  of  llie  Carnivora.  ia  many  of  which  (as,  for  instnuce.  in 
many  Canidu.*,  the  larger  Fdidic,  and  H^renidie)  a  condition  so  spuriously  like  that  uf 
the  true  Sylvian  fissure  is  produced  without  any  participation  by  the  suprasylvian  sateus, 
that  the  mistake  of  regarding  the  Oarnivore  pseudoqrlvian  sulcus  and  the  Prinute 
Sylvian  fissure  as  homologues  is  not  unnatural.  The  suprasylvian  sulcus,  honever,  a<hls 
stability  to  a  region  which  in  other  mammals  is  notoriously  variable  and  fickle.  The 
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upper  [or  caudal]  part  of  tlic  "Sylvian  fissure  "  is  purely  suprasylvian,  but  the  lower 
[or  anterior]  part  of  the  sulcus  is  fanned  by  the  meeting  of  the  dorsRl  lip  of  the  lupnt- 
fiylTian  sulcus  vitii  the  Tentrikl  Up  of  the  pseudoi^lTian  sutcus. 

In  many  I'rositnian  brains,  e.spcclally  of  the  genn  a  J.i  mur,  JPropithectis,  and  hidri^ 
(but  also,  to  a  less  marked  degrop.  in  Gid»gn,  Tpnxllct'wHt^,  and  Nycticehm),  the  lower 
end  of  the  suprasylviau  sulcus  may  be  set-n  emerging  from  the  "  Sylvian  fissure  "  some 
distsnoe  shove  the  rhinal  fissure.  Several  writers  have  noticed  this.  Ziehen,  for  tnstonee, 
calls  it  the  ''Yoiderster  Ahschnitt  der  Fissura  dreularis  externa  (s.  Beilii)"  (Arch,  f, 
Rych.  Bd.  xxviii.  p.  929). 

These  irlalfons  of  the  pseudosylvian  and  suprasylvinn  sulci  are  identieal  witli  those 
.found  iit  tht-  sni.iller  Cebidso  and  CercopitUecidse ;  but  in  these  Monkeys  the  lower  end 
of  the  miprii sylvian  sulcus  is  not  exposed.  It  hegins  to  em«igfrin  the  Ct/nocepkali  and 
.HenMopitkeci,  and  in  HyliAatea  and  the  Antliropoid  Apes  it  becomes  prolonged  forward 
(as  the  "  opercular  sulcus "  of  llarchaod)  so  as  to  almost  meet  the  fronto-orbital 
[diagonal]  sulcus.  Even  in  the  Simiitbr  the  dorsal  lip  of  tlii*?  forward  extension  of  the 
bupra.sylvian  sulcus  and  the  anterior  lip  of  the  diagonal  sulcus  tend  to  become  opercular, 
and  extend  downward  and  backward  until  in  most  human  brains  they  meet  the 
opercular  caudal  lip  of  the  pseudosylvian  sukus,  and  thtis  completely  cover  the  anterior 
Insular  areai  which  is  always  exposed  in  non-liuinan  brains.  In  ^lan  alone  Is  the 
Sylvian  fissure  complete.  In  the  Apes  the  "stem"  of  the  fissure  is  sometimes  formci], 
but  the  so-called  Sylvian  fissure  of  Monkeys  really  reprcscats  only  a  part  of  the  posterior 
limb  of  the  human  Sylvian  fissure.  The  fully  formed  anterior  limbs  are  never  fuuud, 
except  in  the  brain  of  Man. 

The  extent  of  submerged  area  varies  considerably  in  the  different  Frosimian  genera. 
In  Lcmnr  there  is  a  very  considerable  area,  chiefly  overlajjp 'fl  by  the  opercular  lip  of 
the  pseudosylvian  sulcus:  in  Tarsiiis,  Jlicrocebiift,  and  i^ycttcebm  thei-e  is  |>raetita:Iy  no 
^ubmergcd  area,  so  tluit  if  the  term  "  insula  "  be  used  as  synonymous  with  overlapped 
neopallium,"  the  opinion  of  Plover  and  Ziehen  that  there  is  an  insula  in  Lemur  but  not 
in  ItycHct'Lus  is  justified. 

But  it  lias  been  drmonsti-ated  that  in  the  Apes  a  eon.sidemble  part  of  tlie  insula  is  not 
submerged  and  extends  forward  as  far  as  the  fronti>-orbital  sulcus.  If  my  ideutilieatiou 
of  the  latter  sulcus  u\  the  Lemurs  is  correct  (and  iu  this  matter  I  um  supported  by  the 
opinion  of  Ziehen  and  Flatan  and  Jacohsohn),  the  insula  must  be  regarded  as  hdng 
exposed  in  a  Tcry  considerable  part  of  its  extent.  We  have  no  certain  criterion  to  infomn 
us  which  neopallial  areas  should  be  re'^rtrrled  ns  "  insula. '  In  the  human  brain  the 
in.-nin  is  that  anM  fif  tieopallium  fl  i  wliieli  is  snhirrru-eil  in  lla'  Sylvian  fissnre.  (2j  is 
circumscriiied  (^almost  completely)  l)y  Hnuting  sulci,  liJj  is  ajtplied  to  the  laieml  asjMJct 
of  the  nucleus  lentieularis,  and  (4)  is  split  to  form  a  claustrum.  If  we  adopt  any  of 
these  criteria  in  the  Lemurs,  the  region  so  mapped  out  will  fulfil  none  of  the  other 
.thnc  couditioeis. 

.   The  next  group  of  sulci  to  be  considered  includes  the  lateral,  rritonnl,  an  1  crucial. 


The  sulcus  M  hicii  i  have  called  !'  lateral  '*  iu  the  Lemurs  is  regnrded  l)y  Ziehen  as 
the  representative  of  the   Bogenfurche  **  of  the  Dng's  brain,  which  is  composed  of  tlic 
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lateral,  anmte*  and  coronal  sulci* ;  ibe  sulcus  which  I  distii^ished  aa  '*coronar'  he 

regards  as  the  prorean ;  and  he  agrees  with  me  in  the  rccognitioff  of  tlic  sulcus  /  as  jMirt 
of  the  central  sulcus.  The  latter  sulcus  is  TOnsidLTCc!  Ly  Flntau  and  Jacobsolrnf  t(i 
represent  the  superior  precentral  sulcus,  hecause  it  occupies  a  position  in  relation  to  this 
intraparietal  sulcus  anftlogous  to  that  which  is  presented  in  the  brain  of  Apes. 

I  shall  discuss  first  of  all  the  representation  of  these  sulci  in  the  generri  bodjr  of 
mammals,  and  then  follow  the  evolution  of  the  corresponding  furrows  in  the  Apes. 

If  we  follow  the  example  ui'  Zmlien,  and  limit  our  mnmrnfiliaii  horizon  to  such 
specialized  Carnivores  as  Canis  and  Fhoea,  neglecting  all  the  generalized  Carnivores  and 
the  Ungulates,  Edentates,  and  Rodents,  wc  might  perhaps  arrire  at  the  same  conclusion 
and  leffoA  the  sulcus  I  hare  called  lateral "  as  the  homologue  of  the  conjoint  corono- 
lateral  furrow  of  many  OamiTores.  If,  however,  w  c  study  the  developmental  tendeuciea 
not  only  in  one  or  two  specialized  forms,  hut  in  the  w  liale  ^lamtn  ilia  (in  such  a  manner 
as  1  have  roughly  sketched  out  already),  tlie  whole  evidence  will  point  to  the  conclusion 
that  the  sulci  which  I  have  called  "  lateral  "  and  "  coronal  "  respectively  !U"e  in  reality 
the  homolt^ues  of  the  sulci  of  the  same  names  in  VtwrrOt  Proeaiout^  and  all  mammals. 
In  other  words,  the  coronal  aniens,  instead  of  being  represented  in  tlie  furrow  which  I 
have  called  "latprnl,"  ns  Ziohr-n  would  have  us  helieve,  really  exUts  in  the  T/'mura  as 
the  se))aia(e  sulcus  «  hich  1  have  called  "  eoronnl."  The  latter  suicusi  (Ziehen's  f )  is 
regarded  by  the  same  writer  as  the  houaologuo  of  the  prorean. 

The  prorean  sulcus  has  a  peculiar  distrihutioa  in  the  mammalian  series.  It  is  seen  in 
both  the  Folyproiodont  (rA^2act»M«)  and  Diprotodont  Ulanapials  (Maeropodidie,  PAoaco- 
loviys,  and  extinct  Thylnrolro],  in  ^Tijfinei-oijhdijti  and  Oi'i/cfpi-opi's  alar.o  of  the  EdentaUt, 
and  reaches  the  height  of  its  development  in  tlie  (.'aruivomjand  especially  in  some  of  tlie 
Arctoidca,  such  as  Gulo.  If  we  seek  for  this  sulcus  in  the  more  geueraliaed  Carnivora, 
and  eapeoiall/  the  Yirerridi^  no  such  separate  element  as  the  protean  sulcus  wiU  be 
found.  In  the  Viverridn  the  coronal  sulcus  is  prolonged  forward  so  as  to  take  the 
place,  functionally,  if  not  morpholo£,'ieally,  of  the  prorean  sulcus. 

A  similar  phenomenon  occurs  in  most  Vnguhifes.  and  in  the  geucralized  Hymx 
(I*roc(icta)  the  coronal  sulcus  extends  I'ar  forward  oii  to  the  apex  of  the  hemisphere. 
Much  Ught  is  tiirown  upon  this  perplexing  problem  by  a  comparison  of  the  arrangement 
of  thene  sulci  in  certain  Bodenta  and.  Edentates  with  that  found,  in  other  mammals. 

In  the  Carnivora  the  coronal  is  separated  from  the  prorean  sulcus  by  a  mesial  extension 
of  the  orhital  (prcsylvian)  sulcus.  This  prolongation  is  ciitta inly  a  purely  meclianical 
phenomenon;  i.e.,  the  tension  of  the  growing  cortex  becomes  relieved  by  the  extension 
of  a  pre-existing  furrow,  whk$h  in  this  case  is  the  orbitsl.  In  Orifderopas,  and  some* 
times  in  Mgrmeeof^ga,  the  mesial  prolongation  of  the  orbital  is  united  not  only  with 
the  prorean  Init  also  with  the  anterior  end  of  the  coronal  sulcus.  In  the  brain  of 
DuUcholia  (Iludentia)  tho  orbital  sulcus  i.s  not  prolont^ed  Ijeynnd  its  morphnloi^icnl  lirnit-i 
(if  such  a  plum.sc  is  pcrmis$<iblc),  but  the  corono-prorean  complex  retains  a  form  wiiich 
is  curkHisly  reminiscent  of  the  united  coronary  and  prorean  sulci  in  Orgeteropnt.  This 

•  Arch.  f.  rkfchiat.  Bd.  xxnii.  p.  021.  t  Handbacb,  p.  176. 
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■would  scpm  to  indicate  that  the  "coronnl"  sulcus  of  the  Yivrrridsr,  of  tlio  t'n^ulala, 
and  ol"  t  lio  Lemurs  ought  properly  t«  be  regarded  as  proriian-coronal.  1  or  the  constant 
devdopmont  of  the  prorean  soleua  in  those  (of  such,  widely  separated  mamtnals 

as  the  Manupiala,  Edentates,  and  OamiTorei)  in  which  its  onion  with  the  eoranal  sulcus 
is  prevented  by  a  '*  mechanical "  extension  of  the  orbital  seems  to  indicate  that  the 
proi-pjin  sulcus  possesses  some  definite  iTulivifhrnlity  and  morphological  ^(.ihility. 

in  the  brain  of  Chiromt/8  there  is  a  peculiar  modification  of  this  region  (which  shows 
nmnistakable  signs  of  retcogxessive  change).  In  soooe  cases  there  is  a  definite  typical 
orhital  sulcus  an«i.  In  a  more  dorsal  position,  another  suloas  which  is  ohviously  the 
anterior  part  of  a  coronal  (or  prorcan-coronal)  sulcus  which  has  become  broken  into  two 
fragtnt'Tils,  lil^e  that  of  Xi/cltcebuti.  In  other  C5<ips  tVit;  two  sulci  (/.  e.  tlif  orhital  and 
the  anterior  frai^ment  uf  the  proroau-coronal  complex)  l)ecome  united.  Oudemans  calls 
this  sulcus  Bxm2)ly  "  prorean.*'  I  think  that  Ondemans's  and  Ziehen's  use  of  Uie  tenn 
"  prorean,"  without  being  absolutely  erroneous,  fails  to  express  the  whole  truth. 

There  can  be  no  difficulty  in  interpreting  the  sulci  lateralis  and  coronalis  in  terms 
•which  arc  applicable  to  the  Aj)cs,  because  these  two  sulci  I  in  the  form  seen  in  the  !»cnus 
Lemur)  are  exactly  repiHxluced  in  some  of  the  smaller  Cebidoe,  such  as  Citllithrix. 
The  lateral  sulcus  becomes  the  iutraparietal  (or  "  ioterparietal,"  as  the  Gennans  call  it) 
sulcus;  and  the  coronal  sulcus  is  identical  with  that  variously  termed  **Jivntalu 
principalis,*'  ^^recius"  roafralis,'^  among  many  other  designations.  It  includes  the 
representatives  of  the  two  »ulci  called  rc<;pfctively  "rectfi"  "  and  "  areniitnx"  in  the 
Apes.  The  latter  certainly  represents  the  inferior  precentral  sulcus  of  the  humaa  brain  ; 
whereas  the  homology  of  the  former  is  the  subject  of  great  divergence  of  opinion. 
Herv6,  Eberstaller,  Waldeyer,  Giacomini,  and  Dubois  *  consider  that  the  sulcus  rectus 
hecomes  tlic  sulcus  froutalis  medius  of  Eberstaller  in  the  human  brain;  whereas 
Cunniimliam  aiul  ^larchand  incline  to  the  old  viovr  of  Gratiolct,  thjit  it  rcprcicnts  the 
sulcus  fi"ontalis  inferior.  As  I  have  shown  in  tbo  above  notes  that  the  fronto-orbital 
sulcus  (which  Waldeyer,  (Jiacomiui,  and  their  school  regard  as  the  honiologue  of  the 
infmor  frontal  sniew)  is  certainly  the  anterior  limiting  sulcus  of  Rdl.  the  evidence 
seems  to  point  to  the  view  of  Cunningham  and  Marehand  as  the  true  interpretation. 

Tlic  postlateral  sulcus  is  as  variable  in  the  Lemurs  as  its  representative  in  tlie 
Carnivora  and  other  mamtnals  is  unstable.  Beddard,  Ziehen,  and  Jblalau  and  Jacohsohi; 
call  it  parieto-occipitul ;  Chudzinski  labels  it  "occipital,"  a  term  which  is  apparently 
applied  in  the  same  way  as  "parietooccipital"  used  by  the  other  writers.  Beddard 
further  complicates  matters  by  applying  the  term  ** Simian"  \i.e.  Atfenspalte]  to  it  in 
2>>jcticehufi  (Proc.  Zool.  Soc.  189.5,  ji.  \U). 

In  the  fliscussion  of  tbo  mesial  surface  of  the  hemisphere  it  is  shown  hott*  misleading 
and  ei  ruiicous  it  is  to  call  this  furrow  "  parieto*occipital." 

The  postlateral  sulcus  undoubtedly  becomes  the  sulcus  occipitalis  transrersus  of 
Eckcr  in  the  Apes  and  Man. 

*  "  PitJttfmtiuvinv  utttm,'  Procecdiag*  of  the  Fourth  Intcruotioual  Coi)jrei<«  of  it^olog}  at  Combrid^f,  IcU:; 
<QublidiMl  1809),  p.  83. 
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It  M  ttimeoessavy  f  o  enter  any  fluiher  into  the  disconion  of  the  later  eroluiion  of 
this  sulcus  in  the  Apes,  for  my  views  on  this  sul)ject  fa&ve  been  £&r  more  aptly  espre«sed 

than  I  am  oapahle  of  stating  th^m,  m  Cnnninsrham's  monograph*.  There  still  romiins 
for  discussioQ  the  most,  difficult  problem  in  the  intcrpretutiou  of  the  Frosimian  sului, 
i,9.  whether  the  centnil  (Rolando's)  sulcus  is  represented  in  any  form  in  the  Lemurs. 

The  central  euleus  Is  easily  recognisable  in  all  the  SimiidiB  and  Ceroopitheeidse. 
Nor  can  there  be  much  uncertainty  conoerning  its  identity  in  the  largi'i-  Col)i(l;o. 
If  the  smnllcr  Cchidro  be  studied  without  comparison  with  the  larger  memhers  of  tin; 
family,  it  may  seem  very  doubtful  whether  the  small  central  sulcus  in  such  a  form  as 
Chryitothrijc  (for  example)  might  not  really  represent  the  ramus  postccntralis  of  tho 
intnparietal  sttleus.  Bat  an  enunination  of  the  hniin  in  the  whole  FamQy  shows  that 
the  postcentral  sulcus  first  appears  long  after  the  central  itself  is  fully  formed.  So  that 
in  thosf  Ct  l)u!a3  in  which  only  one  sulcus  is  present  in  the  appropriate  placet  it  may  bo 
regarded  as  the  central. 

The  simplest  form  of  a  wcll-defincd  central  sulcus  may  be  seen  in  the  genus  T'Uheeitt 
as  a  simple  tnmsTone  salens  in  the  interval  between  the  intraparietal  and  *' coronal" 
sulci. 

In  tho  2;cnxis  CaHitlirir  tlicre  is  sometimes  no  traco  of  a  rpntml  sulcus  ;  in  othrr  cnsps 
there  is  merely  a  sliallow  depression  in  front  of  the  intraparietal  sulcus,  and  the  situation 


where  one  would  look  for  the  upper  end  of  the  central  sulcus ;  in  other  cases  again  there 
is  a  small  transverse  furrow  in  this  situation. 
Beddard  represents  this  sulcus  in  its  bes^deTeloped  form  in  tiM  brain  of  OaUilkrU 

torquuta  t,  and  calls  it  preccntral. 

Tlie  1>min  of  Ccl/il/trir  h  of  peculiar  intorest  to  the  ^.tudonf  of  the  Prosliuian  organ, 
because  the  arrangement  ot  the  sulci  on  tho  outer  surface  of  its  cerebral  heiiiis|>lirro 
exactly  reproduces  that  found  in  the  Lemurs,  as  Sir  William  llower  forty  yeais  ago 

•  I).  J.  CunningbniD,  "  SarfiW  AMtoOij  of  Uw  Priaoto  Onsbnuii*  '  Conninghitt  Xemoin,*  Ko.  Vlf.  JtQi'«I 
Iriab  Aottdemy,  18»2,  p.  221. 
t  *'0b  ewtaio  poiots  ia  th«  Anatomy  of  tMKAnx  totfiMta*  Ntritatat  2o«logwB»  ToL  nil.  Ofltober  1991, 

pi.  xi.  fig.  6  (dorsal  iwpcct,  wrongly  lubvlliil  "  mcaittl ")» 
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showrrl.  TItp  Sylvinii,  "  latenil,"  "coronal,"  postsylvian,"  and  orbital  nrf  (juite  lomuroid 
ill  posiition  and  constitution.  The  presence  of  the  sraali  and  variable  sulcus  ia  front  of 
the  intnipttrietal  [lateral]  inlcua  completes  the  reaemblaaee. 

.  The  poKibllitjr  of  recogni'smg*  a  centfal  aniens  in  the  Lemurs  haa  TeeeaQy  heen. 

discussed  bv  Beddrtrd  *,  ivlio  believes  that  "the  lemurs  ;ire  to  be  diflTerentiMtcd  from 
llip  }iii,'licr  priniiitos  by  the  fact  that  their  lirains  do  not  exhibit  any  trace  of  a  iissure  uf 
Koiaodo  [central  sulcus],  so  constant  a  feature  of  all  monkeys  and  apos."  To  justify 
the  Litter  itatement  he  regards  the  anterior  extremity  of  the  iottaparietal  [his  ^  supra- 
angular  *^  sulcus  as  the  Tepresentatire  of  the  cential  suleos,  chiefly  because  it  **  is  in  an 
ideal  position  for  a  tissure  of  RoLuulo  " ;  /'.  e.  it  is  midway  between  the  anterior  and 
l?«>stfrior  poles  of  the  hemispheres,  which  according  to  Beddard  is  the  position  of  the 
<:euti'al  sulcus  in  the  genera  Aielea,  JlyceUfSt  Cebus,  Jirachyurm,  and  LaffotlirLe.  This 
argument,  however,  is  quite  fallaoioas  heoauae  it  ignores  the  faot  that  a  xel^vely 
enormous  increase  in  the  extent  of  the  pallial  area  in  front  of  the  Sylvian  fissure  ooeurs 
trithin  the  family  Cebida>,  so  tluit  in  tbf  lowlier  members  of  the  Family  the  central 
sulcus,  if  present,  must  be  placed  relatively  much  further  forward  in  the  liemispliere 
than  it  is  in  the  lai'ger  genera.  An  indication  of  such  a  tendency  is  exhibited  in  tbe 
hrain  of  Fitiemtk 

.  In  the  earlier  memoir  of  Ziehen  a  very  diffBcent  interpretation  of  the  homologies  of 

these  sulci  is  suggcste<l ;  and  Beddard  makes  no  attcnijit  to  refute  these  arguments. 
Ziehen  regards  the  sulcus  which  is  found  in  front  of  the  latrml  sulcus  in  PeroJi/'f/rr'Jt 
as  the  central ;  he  also  considers  that  iu  2iif<fticcbun  the  central  sulcus  is  represente<i  by 
the  two  sulci/and  s  +  i/.  The  sulcus/ iu  the  genus  Lemur  is  considered  by  Zidien  to 
represent  the  central  sulcus  or  the  upper  portion  of  it»  whereas  Flatau  and  Jaeobsohn  t 
anticipated  Beddard  in  ivL'urdiug  it  as  "  precentraL"  These  writers  then  proceed  to 
critioise  the  argument  of  ZielxMi  tli;i1  ihc  furrow  /* represents  tlu-  ci-ntral  sulcus,  hecansn 
it  occupies  the  a])propriate  pasition  ia  regard  to  the  lateral  (intrupurietal)  sulcus.  They 
urgue  that  the  sulcus  in  question  might  witli  equal  justice  be  regarded  as  the  superior 
preoentral  by  reason  of  its  relationship  to  the  corooal  (their  sulcus  "  frontalis"),  uttnrly 
ignoring  the  fact  that  the  preoentral  sulcus  never  occurs  in  the  absMioe  of  the  more 

stable  <Tiilral  sulcus. 

They  further  urge,  in  opposition  to  Ziehen's  suggestion,  Uic  T-  or  Y-sbajx'  of  the 
sulci,  their  sagittal  direction,  and  the  fact  that,  according  to  Chudziuski's  diagraut,  there 
is  a  sulcus  resembling  the  supposed  oratral  sulcus  of  Lemur  in  front  of  a  definite  central 
sulcus  in  the  brain  of  Jiuh-ls.  They  summarize  their  criticism  of  Ziehen's  conclusions 
regardini;  t!i<^  central  sulcus  In  tliese  wnnl-. :  "Die  Moglichkeit,  dass  der  unteiT  der 
beidcn  qucrni,  liiutcr  diiu  Sulcus  frontalis  [coronalis]  gelegenen  Fiirehen  [i.e.  the 
sulcus  e  of  Lemur  and  tlw  sulcus  fy  of  yyclicebuii\  homolog  dem  Sulcus  centralis 
der  Afien  ist,  losst  sidi  mit  absoluter  Sicherheit  nicht  bestreiten,  wenn  aueh  die  Gestnlt 
un<l  I>age  der  Furehe  mehr  dem  Sulcus  pra  ccntralis  (arcuatus)  eutspricht;  die  obere 
[sulcus/]  der  heiden  quercn  Furehen  ist  aber  sicher  eiu  Homolog  des  Sulcus  prsoen- 


t  'Hradbaeh/p.  ITS. 


MOUFHOI.OCJY  OF  THK  lUlMS  IN  THK  MAMMALIA. 


117 


trails  superior,  da  sic  bei  den  Iiiiclistcn  AitiMi  dei-  llalhtifTcn  ^pnnu  wic  hci  den  wahrea 
Allen  zwischen  Sulcus  frontalis  (priuci])alis)  uod  Sulcus  centralis  gelegeu  ist"*. 

It  will  be  wen,  therefore,  that  there  is  little  semblance  of  agreement  with  regaiti  to 
the  oentml  sulcus  in  the  three  most  recent  memoiis  on  the  Prosimtsn  brain. 

There  is  no  necessity  to  again  review  all  the  data  afforded  by  a  study  of  the  genera 
Lemur,  Nycticebutt,  PerDilh  dcttSt  Fropithecim,  and  Ch'>i-om>jH.  It  is  sufficient  to  recall 
that  a  very  pronounced  tendency  is  exhibited  in  these  varied  forms  for  the  suiall 
sulcus/ to  fuse  with  tiie  caudal  extremity  {e)  of  the  coronal  sulcus,  with  the  lesulting 
fonuation  of  a  great  tnnsveise  sulcus,  which  can  be  nothing  else  than  the  central 
salens  of  the  Primates. 

Ok  TttB  Affikitiks  Of  nae  Lexi  bs. 

It  does  not  come  within  the  scope  of  this  work  to  cotisider  in  all  its  beanngs  the 
vexed  question  of  tln^  relationships  of  tlic  Lf^muroidca.  Tt  Mo\ild,  indeed,  be  presumjn 
tuous  to  attempt  such  a  dillii-ult  task,  wliich  has  bafHod  many  zoologists  with  the  best 
ei^uipment  for  performing  it.  AU  that  I  aui  concerned  witli  at  present  is  the  settiug; 
forth  of  such  evidence  as  the  brain  affords,  and  the  determination  of  Its  value  as  an 
index  of  the  alBnity  of  its  possessor  to  other  mammals. 

The  greatest  divergence  of  opinion  exists  among  zQol(^;ists  as  to  the  rdative  claseneBS 
of  the  bonds  Avhich  link  the  Lemurs  and  the  Apes. 

Many  writers,  such  as  Gervaia  and  Milne-Edwards,  have  relegated  tiic  former  to  an 
Older  quite  distinct  and  separate  from  the  Apes;  and  Plower  virtuaUy,  though  not 
nominally,  subscribes  to  the  same  opinion,  for  he  retams  the  Lemurs  among  the  Primates 
chielly  in  deference  to  "  the  traditional  views  of  zoologists."  On  the  other  baud, 
Linnijcus,  Lesson,  Huxley,  Broea,  and  Mivart  assign  them  a  subordinate  mnk  in  tbi- 
Primates.  Nevertheless  Mivart,  who  is  generally  quoted  as  a  champion  of  this  view,  has 
Ktated  "  that  the  differences  between  the  apes  and  lemurs  are  so  manj  and  so  great, 
that  it  cannot  be  considered  otherwise  tiian  in  the  hij^st  degree  improbable  that  (on 
the  evolutionary  by[  sis)  they  took  origin  from  any  common  root-form  that  was  not 
eqnrilly  the  proi^fuitor  ot  ut!ipr  mnmmnliaii  Oid('rs"f.  So  thnt  ^livart  ako  virtually 
places  himself  in  the  ranks  of  those  wlio  favour  a  se|>arate  ordinal  rank  for  the  Jicmurn. 

Br.  Forsyth  Major's  careful  studies  of  the  skdeton  and  teeth  of  the  recent  Lemurs, 
and  of  an  interesting  series  of  extinct  Lemuroids,  within  the  past  few  jeara,  have  utterly 
stultified  Fh>wei  s  statement  that  "as  a  more  complete  knowledge  of  their  organization 
has  been  gradually  attained,  the  intrrval  which  scpfinites  thorn  structurally  from  the 
monkeys  has  become  gradually  more  evident. '  Forsyth  Major's  conclusion  is  so 
diametrically  opposed  to  Plower's  teachiug  that,  to  quote  his  own  words,  his  "  pontion .... 
will  have  to  be  expressed  in  clasnfication  by  giving  up  the  two  wparate  suborders  of 
Primates,  thus  going  one  step  further  than  Mivart"  %. 

*  flotan  and  XomltHliB,  •  Hmdbucb,'  p.  178.  t  Aitide  •*  Ape,"  KncydopiBdi*  Tiritaniiioa. 

:  •■  SiifriTiMrv  r.f  }>iv»oi)t  K'nuwledu'c  of  Extinct  Piiuntcfl  ftvn  lladligaic«r,"  OnAogieal  3Iagnin«,  n.  tHetUbA, 

vol.  vii.  Nuvfintier  UiUU,  p^t.  -Ini-^I'S). 
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It  is  hardly  necessary  to  insist  on  Ihe  value  o£  cerebral  characters  as  an  index  of  the 
affinities  of  the  animal,  when  it  is  recalled  tbat  the  mammalian  brain  is  perhapa  the 
only  organ  wliich  can  be  truly  said  to  represent  in  itself  tlie  whole  organism.  For  even 
thouiih  till'  brain  is  responsive  to  chntifres  of  luibit  in  tlit>  animal,  and  inuu alterable  otlier 
factors  which  in  Viirions  ways  intlui-ncL'  tiio  projjortioiis  of  its  varion-s  parts  and  motliry 
its  shape,  yet,  in  its  essential  plan,  it  is  })erhaps  the  most  conservative  organ  in  the 
vhole  body.  Thua  the  same  fundamental  plan  of  the  bndn  is  found  thronghamt  the 
Eutheria,  and,  with  the  ezoeption  of  the  strildng  changes  in  the  constitution  of  the 
cerebral  commi^«u^es,  it  is  common  also  to  al!  the  Metatheria.  In  the  foregoing  notes 
I  bare  attempted  to  show  that  mulcrly  iriij  the  exceedingly  variable  and  apparently 
haphazard  disposition  oi'  the  sulci  ot  the  cerebral  hemisphere — which,  being  tlie  moat 
reoent]y*modifled,  are  consequently  the  most  changeable  regions  of  the  brain— thrae  is  a 
fundamental  group  of  homologous  f urrom,  which  are  the  common  property  of  the 
whole  Meta-  and  Eutheria  rather  than  the  exclusive  distinction  of  one  Onler. 

The  fact  of  bavins^  tlins  discardrd  as  obsolete  and  unjustifiable  the  belief  th-it  each 
Order  of  mammals  evolves  tor  itself  a  luuuber  of  furrows  which  arc  incapable  of  being 
homologized  with  those  of  other  Orders,  may  seem  to  hare  brohoi  down  ike  barrien 
which  sepaiate  the  Lemurs  from  other  mammals  (for  even  those  who  have  most 
magnified  the  difTerenccs  between  Apes  and  Lemurs  have  been  compcllcfl  to  adopt 
from  f!  e  hitrhor  Primates  their  nomenclature  for  tlic  Prosimian  sulci).  But  this  is 
by  no  means  so.  For,  having  demonstrated  the  identity  of  the  various  elements 
which  may  vnite  in  Tarious  manners  to  form  the  most  hetsngeneous  series  of  patterns 
in  the  diflSnent  Orders,  we  arc  tlie  better  aUe  to  appreciate  the  Ordinal  value  of 
these  varied  groupings  of  the  series  of  sulci,  the  morpholf^cal  values  of  which  we 
linow.  thnn  we  should  if  a  new  set  of  features  of  unknown  importance  were  evolved  in 
each  Order. 

It  surely  does  not  lessen  the  great  systematic  impwtanee  of  the  fact  that  the  calcarine 
and  suprasylvian  sulci  behave  in  a  very  peculiar  and  identical  manner  in  the  Lemurs 

and  Ap(>s,  to  know  that  the  direct  homologuca  ct  these  furrows  are  disposed  in  a 
stnkini^ly  different  manner  in  the  various  otlier  mammalian  Orders.  On  the  contrarv, 
the  fact  that  the  ditfereut  patterns  are  composed  of  sucli  stable  elements  enhances  the 
value  of  the  phm  of  the  sulci  as  an  index  of  relatioiksliip. 

The  peculiar  constanqr  of  the  arrangement  of  the  calcarine,  retrocalcarine,  and 
paxticalcarino  sulci  n  alone  sufTicicnt  to  indicate  the  close  bonds  of  affinity  wbicii  uiiito 
nil  the  l  emurs,  and  even  such  different  members  as  7tf rsiffs  and  OAftrott/ys,  and  at  the 
same  time  separate  them  from  all  other  mammals. 

The  contluenoe  of  the  calcarine  and  retrocalearine  sulci  is  peculiarly  distinctive  of  the 
Primates,  and  in  Uiis  respect  the  Lemurs  conform  to  the  Ordinal  type.  In  many  of  the 
>iew- World  Apos  the  paracalcarine  sulcus  is  much  less  jierfectly  dcveloi>ed  than  it  is  in 
the  T-emitvs;  and  in  fliis  respect  the  latter  closely  resemble  the  highest  Apes,  in  which 
the  paracalcarine  sulcus  torms  llie  ventmi  element  in  that  peculiar  combination  of  two 
sulci  which  is  commonly  distinguished  as  "  parieto -occipital."  In  making  this  state- 
ment  I  am  not  unmindful  of  the  probabili^  that  this  type  of  pflracolcarine  sulcus  may 
be  mei«ly  its  most  primitive  form. 
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Tlie  arrangement  and  behaviour  of  the  sulci  ou  the  outer  aspect  of  the  hemisphere 
closely  follow  those  of  the  Ape,  and  esjvyially  of  the  lowlier  Cel)id:»\  There  is  the 
same  peculiar  form  of  supras^lriun  sulcus  merged  ia  the  Sylviaa  fissure  in  both 
I'smilie*.  The  lateral  mlcm  is  closely  similar,  aa  in  fac^  it  u  ia  «U  w*****"*^*,  bat  it 
shows  a  peculiar  tendeney,  which  is  ezhihited  in  Njfetieebitg  in  the  Lemurs  and  in 
Ckrgtothrix,  Nyctipithecus,  and  Mijceleii  in  the  Cebidae,  to  become  concurraiit  with  the 
supmsyl^'ian  I'Sylvio-intraparietal  union),  which  is  a  strikiiii*  instance  of  the  wide 
separation  of  the  Primates  tram  all  other  mammals  (in  most  of  wliich  the  first  sta^  of 
this  process,  >.  e,  the  pushing,  as  it  were,  <tf  the  suprasylvian  sulcus  on  to  the  paendo 
sylvian  sulcos,  has  not  begun,  so  that  the  further  stage  of  pushing  the  lateral  sulcus  into 
the  Sylvian  complex  is  not  even  possible) ;  at  the  same  time  it  is  a  further  testimony  to 
the  atfinity  of  the  T/'rnurs  and  the  Cebida;. 

So  far  as  the  other  sulci — the  coronal,  the  orbital,  the  diagonal  (fronto-orbital),  the 
central  rudiment,  the  postsylvisn,  and  the  postlatcral — are  concerned,  there  is  the 
closest  identity  between  all  of  these  in  tlie  Lemurs  and  such  lowly  Cebidte  as  OOtUhriXs 
the  importance  of  which  is  again  enhanced  hy  the  contrast  afforded  by  the  bdiaviour  of 
.>  their  respective  rfprcspntafivcM  iu  other  mammals. 

There  is  no  sulcus,  perba]>s,  ]nor«  distinctive  of  tiic  i'l'imates  than  tlio  nornvi!l\  - 
constitutcd  central  (Liolando'sj  sulcus.  8ucLi  a  sulcus  (as  a  unit)  is  nut  fuund  ul  any 
other  Order  of  nunumals;  but  there  is  a  widespread  tendeoey  in  the  Lemttra— in 
JPeroiUctieug  of  the  LoridinoB,  in  certain  cases  in  Frcpitieetu^  and  in  Cfttromys^to  the 
^,         development  of  this  chanictcristic  sulcus. 

^  The  fronto-orbital  sulcus,  which,  like  the  paracalcaiini\  is  absent  in  many  New- World 

Apes,  is  often  as  fully  developed  in  tlie  Lemurs  {Lemur,  Frojnthecua,  and  JndrUt)  as  it  is 

^  in  the  lar^  Cercopitheddse.  And  even  if  this  furrow  (as  in  the  aoalogous  case  of  the 
paracalcarine)  is  represented  among  the  other  mammals  (in  the  diagonal  aoleus),  it 

^  it  still  imjiortant  that  a  furrow  which  is  nfit  prriipnt  in  many  Ni-w-World  Apes  should 
occasionally  di;\  clop  in  the  Lemurs  in  the  same  situation  and  have  the  same  form  as  the 
fronto-orbitai  sulcus  in  the  lui^er  Apes. 

The  degree  of  affinity  of  one  mammal  to  another  is  a  purely  relative  matter,  which  it 
is  difficult  to  express  adequately.  But  if  we  take  all  the  features  of  ncopallial  sulci  inio 

*  consideration,  it  can  confidently  be  stated  that,  judged  by  the  standard  of  the  other 
mammalian  subdivisions,  the  diflcrenccs  l)ctweea  the  bmin  in  the  Lemurs  and  such 
Primates  as  the  Cebidte  ara  certainly  not  worthy  of  beiug  granted  either  Ordinal  or 
even  Subordinal  importance. 

The  differences  between  the  brain  in  the  Sdentate  Pamilies  Myrmecophagtdie,  Daqr- 
podidii',  and  Mradypodidw  (which  we  recognize  to  he  united  by  bonds  of  affinity)  are 
considerably  greater  than  those  wliich  divide  the  TiPmnrs  and  Cebidip.  Or,  to  adopt  a 
more  cei'tain  or,  at  least,  more  generally  recognized  saile  of  relationships,  there  is  u 

D         much  closer  resemblance  between  the  bnun  in  the  Lemurs  and  Apes  than  there  is 

is  *'       between  those  of  the  iEluroid  and  Arctoid  Carnivores. 

^  So  far  as  the  neopallial  farrows  are  concerned,  the  Ijcniurs  might  be  regarded  as 

I::-'  inse{)arablc  from  the  Cebidte,  if  it  were  not  for  the  fact  that  the  other  parts  of  the  brain 
jiiC'        exhibit  very  definite  distinctive  features. 
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The  Inain  of  a  Lemur  is  relatively  smaller  and  more  macrosraatic  than,  that  of  an  Ape. 
In  iulditioii,  there  are  differences  in  the  so-calltrd  occipital  region. 

The  data  for  oompariog  the  sise  of  tbe  liiraiii  in  the  Lemurs  with  otlier  mammak  are 
iinfoi  timafely  aomewliut  scanty,  and  (if  we  neglect  tlie  wholly  unreliaUo  figures  yielded 
l>y  weiijhina:  orirnns  w  hich  have  been  modifii^  by  the  action  of  jireservative  tigents)  are 
almost  wlutlly  the  result  of  the  careful  investigations  of  i'rofcssor  Max  Weber  of 
Amsterdam  f . 

The  weights  recorded  br  Weber  t  are  as  follows : — 

Brmut'  Proporthm  f» 

SpcciM.  tPeigki.  Budy-tre'tght. 

^jNiH*  fWn'iM,  Gcofr.,  i    33  1  :  lOy 

,.       „        »      ?   28-7  1  :75 

*     3!)  1  :  71-3 

Lemur  laoityo:,  Linu.,  ^    1  :  7G 

»       „        «      ?    211  1:«0 

Nyctkekiu  tardigf«dti»,  Or«y,  g   B-IH  1  :  cl 

„     S   7-7:? 

I'trodictkut  polio,  Leason    0'8  1  :  70 

  18«3  1:57 

„         „    !)  ."!►  J  :  7(> 

VhintmifB  HUtdajfaicariensu,  Ucott'.,  ^   iH  iia  1  :  37 


The  record  of  the  weight  of  tlie  br»n  in  CHrouufg  is  identionl  with  that  of  Oudenmns 
(Natnurk.  Verh.  Koa.  Akad.  Amat.  xxviL  1890,  p.  27). 

As  the  result  of  an  elaborate  series  of  investigations,  Professor  Eugene  Dubois  arnTed 
at  the  coTiclnsion  lliat  "  in  the  Lemuridw,  yycticebust  anri  Tarmts  oecnpy  the  snnic 
deurree  on  the  scale  of  braiu  development  as  measured  by  its  quantity,"  and  further  that 
"  this  is  about  equal  to  that  expressed  by  the  lower  indices  in  the  Ungulata  and 
CamiTom"  §.  In  the  same  phice,  however,  it  is  stated  that  **  the  lower  01d>World 
apes  ...  do  not  distinctly  exceed  In  this  r«*speef  the  T'^ngulata  and  Carnivora." 

Tn  Ziehen's  tahh-s  there  are  three  records  (all  by  Max  Weber)  of  brain-weights  in  (he 
iiapaiido!,  ranging  from  9  8  gnu.  (1  :  20)  to  12  S  grni.  (1  :  26) ;  and  three  records  in 
the  genus  PHheeia  (two  by  Flower  aud  one  by  IVeber),  showing  a  variation  of  22  grm. 
<1  r  SO)  to  86-2  gnn.  (1 : 15)  in  the  brain-weight.  These  numbers  are  suffieient  to  show 
howmudi  more  richly  the  New>World  Apes  are  endowed  with  hrain-sabstanoe  than  the 
Lemurs  arc. 

Dubois's  statement  concerning  ^ycticcbuv  and  TarsiuH  presumably  does  not  apply  tu 

f  "  Vontudicii  iiber  ilus  IliTnjfcwicht  dor  SiitigBthirn-,'  Lri(Mig,  I'^tHj. 

Other  raoords  hnro  bMD  pabli»bed  by  Banuei4t«r,  JDUoboir,  Jf^latJia  «tid  Jocobeohn,  and  Ziehen,  hot  the  vcighu 
an  iwt  thow  of  f re»h  bruits  and  eaunot  bo  eorrertad  vith  any  aceune}'. 

t  All  tlic:«o  w<  i;:hth  rxci-|)t  that  marked  with  tho  nsicrixk  (*)  arc  quoted  from  Ihtrddebca'a  ^Haudlwch  dcr 
Anutomie  dcs  lleaaoben,'  2ierreosf9tein  (by  IW.  Ziehen),  p.  'MA. 

§  "  Oa  FUhtC9f*AT«^M  Mttut,"  tne.  4th  Intern.  Cmgr,  ZwA^  Camhridgc,  I      i>  Ul. 
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the  Lemurs  as  a  whole.  If  ve  examine  the  few  records  which  ate  quoted  abore,  and 
comparo  them  with  dnta  obtained  fi-om  other  manmals  in  exactly  the  same  manner  by 
the  same  investigator,  it  will  then  bo  seen  from  a  comparison  of  the  body-weii^iits  of 
those  non-Primate  mtimmals  which  possess  the  same  absolute  bmin-weij^hts  as  various 
Lemurt,  that  the  proportion  of  fanun  to  body  is  considerably  higher  in  the  latter. 

CompnTe  the  serin  of  bnin^weights  in  the  genns  Lenmr,  whieh  vary  from  21*1  (prm. 
(o  .'J91  grm.  (representing  the  following  projxjrtions  of  brain  to  body :— 1 :  60,  1  :  7o, 
1  :  7(>,  1  :  8 1,  and  the  exceptional  1 : 108),  with  the  following  messnzements  of 
Cariiivora : — 

Brain-  Pnportion  to 

Viverra  taniialanga,  Omv   30-2  1  :  108 

Friix  rntv.i,  Lhin.   -TJ  (5  1  :  105 

FelU  dome»ttca,  Utn.   33'.)  1  :  10  |       W(b**t  of 

I  r  ueMtirenents. 

M        „    3a  1  : 

Cttttk  btg«pu».  Linn   81  1  :  203 1 

  .Wl  1  :  / 

Paroiioxurus  musauga,  Uray    22  1  : 141 

(Mle(jfvif<cfc,8clii<eb   211  1:01 

HtrpeHttMUaudafCnv   S8'l  1:81 

In  ol'  tliese  Carnivora  tlie  proportion  of  the  brain-weiLjlit  to  tlic  l)i)(h-\ve)i:lit  is  less 
(and  in  many  cases  very  considerably  so)  than  it  is  in  Lemurs  with  bruins  of  a  corre- 
sponding size.  .  And  in  other  mammalian  Orders  the  disproportion  in  the  siz<;  oi  the  body 
per  unit  of  bittin^weight  is  eren  move  pronounced.  The  Lemnrs  all  have  lelatively 
large  brains  in  comparison  with  other  mammals,  but  are  much  more  poorly  endowed  in 
this  respect  than  fhc  Apes. 

Till-  (liita  arc  too  scimty  to  enable  us  to  decide  whether  this  difference  in  the  brain- 
weiglits  of  Apes  and  i>emurs  is  due  merely  to  the  feiilure  of  the  latter  to  keep  pace  in 
braiu'growth  with  the  former,  or  is  the  result  of  an  actual  reduction  in  size. 

The  most  noteworthy  distinction  bet  ween  (he  brain  of  the  Lemurs  and  the  Apes  is  the 
JTlativr  sizt*  of  tlic  oiractory  regions  of  tin"  bruin. 

The  bniin  of  llie  Apes  is  distinctly  microsmatic.  The  olfactory  bulb  is  vi-ry  small, 
and  is  borne  on  a  long  attenuated  peduncle ;  the  anterior  part  of  the  i»yriforni  \o\k  in 
so  reduced  as  to  be  reoognizahle  with  difficulty,  and  the  posterior  part  is  so  small  that  it 
is  almost  always  con  fined  to  the  ventro-mesial  aqiect,  and  rarely  extends  on  to  the 
lateral  aspect  of  tlic  licraispherc ;  and  the  hippocampus  is  relatively  very  'Jinall. 

In  mammals  the  size  of  the  olfactory  parts  of  the  brain  is  subject  to  great 
Turiations. 

Thus  in  all  aquatic  mammals  tluty  become  greatly  reduced  in  sise  (e.  ff.  in  OnMhO', 
rAywcAtfs,  the  Pinnipedia,  the  Elifenia>  the  Cetacea).  or  even  entirely  absorbed  fin  the 

Odontoceti).  In  mammals  which  lend  an  arboreal  life  tiiey  are  n-latively  smaller  timn 
in  those  which  lead  a  terrestrial  existence,  0.  g.  the  rhinencephalon  is  relatively  much 
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smaller  in  the  arboreal  Cycloturm  than  in  the  teirestrial  Mpmecqphaga,  two  Edentates 
of  the  flAUie  fomilyi  but  it  it  the  pecnlierity  of  the  Apes  th«t  they  hare  become 
extremely  micronnatie  for  no  appesent  reaaon,  the  diniinutitm  of  their  olfaetory  organs 

being  much  more  pronounced  t  lian  it  is  in  any  other  arboreal  animal.  This  phenomenon 
is  un(lonl)tediy  to  be  mninly  attributed  to  the  increasing  efficacy  of  the  neopallium  as  an. 
"  oi^n  of  mind/'  and  its  consequent  usurpation  of  the  r6le  of  guiding  the  creature, 
vbioh  elsenrheve  among  mammato  i«  fulfilled  cbiefly  by  the  eeiwe  of  arndL 

It  is  a  vesy  Mgnifleant  fact  that  the  Lemur  irhidk  exhibits  evidence  of  being  the 
moat  primidve — yq^rfas— possesses  the  most  extensive  ocoiiutal  prolongation,  and  ia 
more  mierosmatic  than  any  other  of  the  Prosiniia;.  Thus  the  oifiactory  bulb  of  Tfirnius 
i.s  only  halt  as  large  as  that  of  MicroceLua;  and  yet  the  former  io  appreciably  greater 
than  tiiat  of  MUUm. 

The  importance  which  has  bem  attached  to  the  amount  of  oerebeUum  covered  by  the 

cerebral  hemisphere  as  an  index  of  the  degree  of  brain-develoimK-nt  is  altogether 
disproportionate  to  its  true  sinrnifieance.  "Hy  this;  I  do  not  mean  to  imply  that  the  deirreo 
of  caudal  prolongation  of  the  hemisphere  is  not  a  very  important  indication  of  the  size 
of  the  cerebral  hemisphere,  but  it  must  not  be  forgotten  that  it  is  merely  one  of  sereral 
indications  of  the  degree  of  cerebral  expansion.  The  fiiilore  of  the  cerebral  bonispheres 
to  completely  overlap  the  cerebellum  is  an  obvious  point  of  distinction  between  the 
bi-ain  of  the  Lemurs  and  most  Apes.  In  the  Lemurs  the  extent  of  the  backwiud 
prolongation  of  the  hemisphere  varies  considerably.  In  ^ycticebm,  for  example,  there 
is  only  a  very  narrow  strip  of  cerebellum  uncovered.  In  the  Galaginoe  and  in  Tareiue 
the  extcait  of  the  caudal  prolongation  of  the  hemisphere  is  perhaps  greater  than  in  any 
other  Lemur;  L  e.,  if  its  dimensioos  are  estimated  in  relation  to  the  position  of  the 
corpus  callosum  and  by  the  size  of  the  calcar,  rather  than  by  the  situation  of  tlu"  caiulal 
|M)le  of  the  hemisphere  with  relation  to  the  cerebellum.  The  relati\c  L^reatness  of 
the  occipital  extension  of  the  hemisphere  in  these  particular  forms  is  all  tlie  more 
significant^  because  Tarsiua  and  Gt^ago  are  the  Lemurs  which  have  probably  become 
least  diaxiLjed  (so  far  as  the  brain  it  concenied)  from  the  earlj  Prosimian  type.  It  is 
liencr  probable  that  the  irnrnediate  ancestors  of  the  Lemurs  posst  ^^vcil  brains  of  a  more 
pithecoid  form.  There  are  many  other  suggestive  facts  whicli  point  in  the  same 
direction. 

In  most  mammals  the  cslcarine  and  interealaiy  (? paracalcarine)  sulci  become' 
continuous  (probably  for  purely  mechanical  reasons),  and  it  is  hardly  oonoeiTable  that 

the  small  caudal  extension  of  the  liemisphere  in  the  recent  Lemurs  is  sufficient  to 
so  completely  dissociate  tiic  (.vilcarine  from  tlie  intercalary  sulcus,  and  to  lead  to  its 
eonllueuee  with  retrocalcarine  sulcus,  or  in  fact  U)  supply  the  meclianicai  factors 
which  call  the  latter  sulcus  into  bdag.  It  isdifficidt  to  conceive  of  the  present  rdationa 
of  the  three  snid  of  the  oalcarine  group  having  been  produced  except  in  a  brain  with  a 
much  more  pronoimced  extension  of  the  hcinispbcre  than  at  present  exists. 
It  has  been  shown  by  Prof.  A.  Miluc-Edwards,  and  emphasized  by  Dr.  Forsyth  Major*, 

•  '  KwitatM  ZoOopm:  nL  i.  1694,  p.  88. 
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that  in  the  young  Propitheetu  Edaardn  the  CMidnl  «tteiitioin  of  the  oemibml  hembphere 
over  fhe  cerebellum  is  distisictfy  greater  than,  it  is  in  the  adult.   From  an  examination 

of  the  cranium  of  a  younsj  (15  days  old)  Projntheeun  corotuitus,  which  Dr.  Forsyth 
Major  lent  me,  I  have  been  able  to  establish  this  nho  for  another  species  of  a  later  a<?c. 
However,  in  the  brain  of  a  young  (15  days  old)  Lemur  fulcm,  which  Captain  Stanley 
Plower  gave  me>  tlie  omsbdlam  was  exposed  to  as  great  an  extent  as  in  the  adult. 
In  dfCbrent  speotroena  of  adult  Lemurs,  even  of  the  same  species,  I  have  fbund 
considerable  variety  as  reganls  the  amount  of  cerehelhim  uncovered. 

If  we  consider  the  marked  disproportion  in  tbe  size  of  the  brain  in  the  Lemurs  and 
the  Apes  respectively,  the  possibility  presents  itself  that  the  former  may  at  one  time 
have  been  mneh  larger  than  it  is  now.  If  sueh  were  the  case,  it  is  certain  that  the 
process  of  reductioii  in  dice  wonld  he  chiefly  expressed  in  a  Cttrtailment  of  the  caudal 
(occipital)  prolongation. 

A  study  of  the  peculiar  series  of  variations  in  tlie  IndrisintP,  ChiromySy  and  to  n  less 
extent  in  all  otJier  Lemurs,  clearly  shows  ^hat  the  hypothesis  of  a  rcti'ogressive  change 
can  alone  explain  this  extreme  variability. 

It  may  be  urged  that  it  is  not  the  mere  retraction*  so  to  spaik,  of  the  caudal  pole  of 
the  hemisphere  which  distingtiisbes  the  occipital  rctjion  of  the  Lemurs  from  that  of  fli<! 
Apes,  hut  nlM>  the  iiltsenee  of  tlic  ])o^tcrior  cornu  in  the  former.  This  is  a  fe  iliire  the 
importance  of  which  has  been  grossly  exaggerated.  It  is  merely  one  of  the  expressions 
of  a  large  neopallium,  and  the  question  of  the  presence  or  absence  of  the  oalcar  and 
calcarine  sulcus  Is  not  in  any  way  involved  in  the  issue.  In  any  hurge  mammal  (hii^ 
mammals  being  provided  with  actoally,  though  not  relatively,  more  extensive  neopallia 
than  tlir  small  I  the  increase  in  size  of  the  neopallium  may  lead  to  the  formation  of 
a  posterior  cornu.  We  see  this  in  the  Caruivora,  Ungulata,  and  Cetacea,  as  well  as  in 
the  Primates.  The  Primates,  being  preeminent  in  neopallial  greatness,  naturally  present 
in  most  cases  a  distinct  posterior  contn. 

Tlx  diirut  result  of  the  *' retraction  "of  the  occipital  extension  of  the  hemisphere 
would  be  the  obliteration  of  the  posterior  cornu. 

The  bmin  of  Tavaiua,  which  in  most  rcspect«  i»  so  eminently  Propithecoid,  is  dis- 
tinguished from  other  Lemurs  by  the  possefision  of  a  distinct  posterior  cornu  indis- 
tinguishable from  that  of  the  smaUest  New. World  Apes. 

"When  it  is  recalled  that  the  Eocene  I>fnmroids  possesssd  hiains  no  smaller  in  si/.o 
than  those  of  the  recent  forms  (C>>po),  it  would  indeed  be  surprising  if  the  brain  should 
have  remained  stationary  in  size  through  all  the  succeeding  ages. 

So  far  as  the  brain  is  concerned,  the  Galagboe  are  (witii  the  exception  of  Iktrnus)  the 
most  generalised  of  all  the  Lemurs.  And,  in  view  of  the  foregoing  suggestions,  it  is  not 
without  signifk  uHH'  that  they  also  possess  the  most  pronounced  occipital  prolos^iu). 

The  ccrehral  li  atures  i)f  the  members  of  the  genem  and  IT^'/j'/Z'  /wHr  are  not 

far  removed  frt)m  tliosc  of  Gologo.    The  peculiar  variability  in  the  extent  of  cerebelluui 
covered  by  the  cerebrum  is  suggestive  of  a  "  retraction  '*  of  the  luttcr. 
'  I'ar  more  specialised  than  these  genem  are  the  lodrisinte,  Zepidolenmr  being  in  most 
respects  intermediate  between  the  latter  and  Zemur.  In  different  modes  the  Indrismc 
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type  of  bruin  is  pMultarly  spedalind  in  the  genm  Ckiron^  and  the  eztuot  Lemiuroid 

It  is  impossible,  \\'ith  any  degree  of  acciiracj,  to  place  tbe  pecuiiarlj  pitiiecoid  form 
pf  bmin  which  Gloiilemtr  prerants.  So  fiir  as  its  dtamoters  ean  be  det«nttindl»  it 
yesembles  the  type  of  the  genus  Ijetmr  and  the  (jbhigiiue. 

The  Lorisina;  again  pi-osent  peculiar  ccrebnil  faitures.  In  many  respects  the  brain 
is  peculiarly  simple,  aft(*r  tlie  same  manner  m  timt  of  tlio  Galagina;.  In  Perodicticuf, 
and  to  a  loss  extent  in  Ai/ciicebus,  there  is  a  i)eculiar  tendency  tomurd  the  formation  of 
the  typically  Primate  central  sulcus. 

Utraitu  is  ohTiousIy  rsUiled,  so  far  as  the  evidence  of  the  brain  is  concerned,  to  the 
Galaginae.  This  resemblance  cannot  Iw  disguised  even  by  tbe  peculiar  (listortion  of 
flie  brain  in  tbe  former.  It  is  in  every  respect  distinctly  Prosimian.  Hut  it  nlso 
exliibits  two  iuteresdng  series  of  features.  So  far  as  the  corpus  callosum,  the  hippo- 
campal  fotaaatUinr  and  the  oeieballum  are  concerned,  the  brain  of  Jbnku  oonforms 
to  the  simplest  Sutherian  type,  such  as  iire  find  in  the  mogre  genexalised  In9ectiTora--> 
for  example,  JSrinaeeuM.  Y«t  its  relative  microsmatism  (in  cumparison  with  other 
Lemurs),  th*-^  prnportion  of  its  homispiiere  which  is  placed  on  the  cniflal  sidi»  of  tbe 
corpus  callosum,  and  the  presence  of  a  detinite  posterior  corau  of  the  lateral  ventiicle, 
all  indicate  a  nearer  approach  to  the  Siinian  condition  tiian  oconn  la  the  biain  of 
any  other  Lemur.  Taniut  possesses  at  onoe  the  most  geoerailied  and  the  most 
pithecoid  brain  of  all  the  Lemuroidoa. 

In  this  cDtincctioTi  it  is  interestin<^  to  quote  some  remarks  eoncsrning  Aiifiptomorphus 
which  were  made  seventeen  years  ago  by  E.  D.  Cope ; — "  The  brain  and  its  liemlspheres 
ave  not  at  ail  itnaller  than  those  of  the  Tarsiusi  or  of  the  typical  lemurs  of  the  present 
period.  This  is  important  in  view  of  the  rery  small  toains  of  the.  flesh-eating  and 
iinjjulate  Mammalia  of  the  Eocene  period  as  yet  known.  In  conclusion,  there  is  no 
doubt  but  tlint  the  p^cniis  Aniipfomorphm  is  tbe  most  Siminn  ]<nntir  yet  discovered,  and 
probably  represents  the  family  Irom  which  the  ainthru^M>id  monkeys  and  men  were 
derived'**. 

Ziltpl  also  has  retnarked  tihat  the  Eocene  Lemaroids  (Adapk,  Mierodtanu)  of  Europe 

**  combine  features  of  the  existing  Lemurs  and  true  A|k*s  "  |. 

It  is  not  e^sy  to  draw  any  certain  conclusions  from  the  eridenoe  of  the  hmin  as  to  the 
relations  of  tbe  Primates  to  other  uwmmals. 

The  biger  Carniirores  show  a  tendency  toward  the  derelopment  of  a  Sylvian  complex 
like  that  of  the  Primates.  There  is  a  singular  absence  of  any  Roch  tendency  in  the 
U Di^ulata.  Like  the  latter,  however,  the  Primates  always  retain  a  coronal  sulous,  which 
ill  the  main  is  nearer  the  hwizoutal  than  the  vertia\l  dii-ection.  It  is  a  peculiar  fact 
iliat  the  sepuratioa  of  the  calcarinc  and  intercalary  sulci,  which  is  so  marked  a  feiiturc 
of  the  Primates,  should  occur  (pncticaOy)  nowhere  else  in  tbe  Mammalia,  except  in  tbe 
three  Edentate  fomilies  Myxmecophagidie,  Bradypodldse,  and  Manidse,  In  the  ease  of 

*  ''flM  Leranroidm  and  the  InwotiTon  of  th»  Eocene  Pbriod  of  Nortb  Amcrin,"  ABcrian  KoturdUt, 
May  IS85,  p.  407. 
t  Qwtid  br  H.  0.  FurbM,  «Uonke}<;  vol.  i.  p.  111. 
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4he  Anteaters  tliere  ia  another  peculiar  Primate  feature :  the  suprnsylviun  and  pscudo* 
sylvian  sulci  blend  to  form  »  Sylviun  fissure.   It  j»  qaite  iiuposable  to  aay  how  much 

importance  is  (o  he  ■ulaclirrl  lo  sucli  phcnomcrn. 

Al't(M-  sei'kiui,'  for  some  cxplanntion  for  all  the  apjmrentlv  conflic'iii;^'  iVtturcs  of  tlie 
Prosirni.m  brain,  liie  lollowiny  tentative  working  hypotliesis  as  to  tlie  ancestry  of 
the  Lemura  shaped  itself  in  my  mind,  and  I  insert  it  here  merelj  aa  a  alender  bond 
conncctins:  certain  facts  scattered  tliroiiii^h  these  notea. 

The  lirain  of  tin;  T'l  irnntr's  «  ns  derived  fi-om  some  Inseetivorf-likc  type,  tlie  cerebral 
bemispberes  of  wliicli  attainrd  a  piccocion*  developniPtit  and,  as  one  of  the  expressions 
of  their  greatness,  bulged  backwanl  over  tiie  cerebellum.  In  consequence  of  this  great, 
cxiensiou  of  the  **  physical  organ  of  the  asaooiatiTe  memory  of  visnal,  auditory,  and 
tactile  sensations,''  the  sense  of  smell  lost  the  predominance  which  it  exercised  in  the 
primitive  maminnl  i  and  in  all  the  Oi(1<ts  nf  recent  mammals),  and  the  olfactory  ])arf4i  of 
the  bniin  rapidly  dwindled.  Tl.is  raily  I'rimate  developed  its  distinctive  type  of 
culcarine  .sulcus  and  "  Sylvian  iissure, '  the  latenil,  coronal,  aiul  orbital  sulci,  and 
the  characteristic  OBntral  sulcus. 

In  the  keen  atrug^e  for  existence,  the  Lemurs  ceased  to  keep  pace  with  the  other 
Primates  so  far  as  the  increase  in  tlic  size  of  the  brain  is  concerned.  They  hecam*- 
more  .^specialized,  and  tbcir  })ruin  probably  shrunk,  thus  leading  to  a  retraction  of 
the  occipital  pole  of  the  hemispheres. 

"With  the  diminution  of  the  sice  of  the  neopalliam  the  sense  of  smell  comes  to  play 
a  more  important  part«  and  a  secondary  lO'enlaTgement  of  the  olfactory  regiona  occurs. 
The  blotting-out  of  the  rhinal  fissure  may  be  an  indication  of  this  phenomenon. 

This  somewhat  crude  and  tentative  scheme  is  put  forward  to  give  exjjression  to 
the  view  that  the  Lemurs  are  highly  specialized  Primates  which  share  must  of  their 
hzain-fcaturea  in  common  with  those  of  the  Apes,  and  that  some  at  leaat  of  the 
apparently  primitive  charaotere  may  be  due  to  a  secondary  retrogressive  modiftoation  of 
a  more  highly-developed  type  of  brain. 

ADDENDUM.— The  Ckhkijelli;m. 
(Beceived  April  24,,  1002.) 

In  my  account  of  the  brain  in  the  Edentata*.  T  called  attention  fo  tlie  fnct  (which 
had  yirevioii'jly  l>een  recognized  independently  l)y  Sdinul  and  Kuithanj  tiirxt  uiuli  rlying 
the  apparently  irreconcilable  ditl'ei*euces  and  seemingly  divergent  designs  i'\liil*iied  iu 
the  cerebellar  architecture  of  mammals,  there  ia  one  common  fundamental  plan  which 
becomes  Tariously  elaborated  in  its  details  in  different  animals. 

In  attempting  to  describe  the  cerebellum  in  the  Edentata  I  found  that  the  nomenclature 
and  mode  of  subdivision  usually  .ndoptrd  in  works  on  ITtimnn  Anatomy  were  so 
ill-adapted  to  the  needs  of  Comparative  Anatomy,  that  it  was  quite  impossible  to  describe 

•    Hut  Bnin  iu  tbo  EdeotaU,"  tnm,  lana^  Sw.  «er.  2,  ZqoL  ni.  rii.  1800,  up.  3«0  it  ttq. 
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the  oerebellum  of  many  mammals  in  the  current  terminoloi^y ;  and  that  even  in  tlie  case 
of  thoso  M  liicli  could  be  so  descril>cd,  tli<>  account  would  be  altogctlier  unnntural  nnd 
hopelessly  cumlirous.  The  chief  reiison  for  this  is  lliat  the  ccrcl)ellar  iissurc  (fissuru 
horizontalis  magna),  which  is  regarded  iu  Human  Anatomy  uf  such  fundamentul 
importance  as  to  be  invambly  taken  ai  the  starttng^point  in  the  primary  nibdiTiaion,  ia 
a  most  in«iigmficant  cleft  of  qnite  secondary  impottanoe  in  most  mammals,  and  is  even 

absent  altoixct her  in  others. 

It  theroCore  bccamo  necessary  to  seek  some  more  stable  line  of  deiuarcatioti  lH>tnt>cn 
the  various  cerebellar  regions.  Accordingly  1  pi'oposed  a  tentative  scheme  of  .subdivision 
based  upon  the  xeeognition  of  the  ftssnre  called  **  psedival  *'  as  the  primary  natural  Kne 
of  separation  of  the  mesial  parts  of  the  organ.  My  raason  for  adopting  this  fissure  waa 
the  fact  that  it  is  present  in  all  nuummls,  without  exception,  and  is,  moreover,  the 
deepest  fissure  crossini^  the  mesial  ])Iatje.  Ample  confirnintiou  of  the  justi<'(;  and 
uaturalness  of  this  selection  was  alforded  by  the  fact  that  two  other  investigiilors 
had  independently  come  to  the  same  oondutdon — Stroud,  as  the  result  of  a  study  of  the 
developmeot  of  the  organ  in  the  Cat  and  in  Man,  and  Kuitban  from  embryological 
studies  on  the  Sheep. 


Junction  aud  rciuovi^g  the  cerebnil  bemwpbere.    x  4. 

"NVhen  I  examined  the  cerebellum  in  Tarsi  us,  Jf/cror/'bus,  Gahigo,  Tj'nttn-,  Xiicli'-ehus, 
and  Cliu-uiiinH,  it  was  not  svu'jirising  to  tiud  that  it  conformed  to  tlie  plan  which  has 
previously  been  shown  to  prevail  among  such  divei-geat  groups  of  mammals  as  the 
TTngulata,  Edentata,  and  Oamivora.  Tetl  was  not  prepared  to  And  within  the  Frimatea 
a  form  of  cerebellum  such  as  that  of  Tamut^  which  so  nearly  approadies  the  most 
generalized  manimalian  type  met  with  in  the  Insectivon*  Marsupialia,  the  Daaypodid*, 
and  some  Rodent  ia. 

Ia  the  one  Order  we  find  therefore  every  gnidation  of  cerebellar  form,  from  the 
simplest  and  most  generalised  mammalian  type  to  the  most  complex,  tliougk  not 
the  largest,  example  of  cerebdiar  ardiitectare.  The  undoubtedly  dose  affinity  of  the 
different  Primate  genera  enables  us  to  speak  with  greater  certain^  of  the  apparent 
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liomalogie*  of  the  vaxious  parts  than  waa  the  oue  whiea  I  waa  dbeuasing  audi  widely 
separated  as  the  Edentates  and  Man. 


Diagmv  repNMatiag  a 


«f  tbs  nreMlun.    x  S. 


The  accoim>auj  iug  series  of  drawings  (figs. Ola  to  d)  represeuLing  mesial  sagittal  sections 
through  the  oerehellnm  in  Tbm'w,  in  the  InaeotiTore  JSrinaeetUt  in  the  Marsupial 

J^erami'lea  (the  pattern  of  which  is  identical  with  that  of  the  Iiisectivore  Macroseelidet), 
and  in  the  Marsiipijil  Notonjcf/^s  (tlic  simplest  cerebellum  in  the  \Limmalia},  will  serve 
to  indicate  the  diifercnt  manner  in  which  essentially  the  same  pattern  buoomcs 
elaborated  in  detail. 


Ul'. 


Diagraou  rcprcsoulijig  Mrnaponding  at'ctiooH  in  («()  T<trtia*,  x  J  5  (tj 
(«)  PtravMlu,  n  4;  and  (d)  XnvriftlUt,  x  6. 

Such  variations  of  the  same  simple  plan  might  be  adduced  almost  without  limit  I'rom 
among  tiie  amall  InaectlToni  MaraapiAlta,  GMroptera,  Bodeiitia»  and  Edentata,  but  a 
oomparison  of  Tarriiu  with  a  small  InaectiTOfe  and  a  Manapal  will  aufflce  to  expbin 
the  general  principle. 


Digitized  by  Google 


428 


rHOK.  (;.  KLI.IOT  SMITH  OX  THE 


It  will  he  seen  that,  in  spito  of  its  sruallor  size,  tlie  cerehellum  oT  the  Insectivoro  is 
sliiihtly  richer  in  furrows  than  the  ;M;irsuj)ial,  and  that,  in  order  to  find  in  tlie  former 
Order  a  cerebellar  pattern  of  the  same  dci^rec  of  richness  as  Ferameles  exhibits,  we  muBt 
select 'some  small  form  such  as  Maeroaeelidet  or  Orjftoryetet. 

It  will  lit'  srcn  that  the  pattern  found  in  Tarsim  is  much  richer  in  fissures  than  that 
of  either  the  Iiiscctivora  or  the  ilarsupiulia.  An<l,  if  it  he  ohjr-ctcd  that  this  contrast 
may  he  due  to  tlie  smaller  size  of  the  organ  in  J^ritnweuH,  the  suggestion  can  be  at  once 
refuted  hy  showing  that  in  the  larger  Insectivore  Gymnura,  in  OaleepUheats^  in  many 
Bodents  like  X«]HW»  and  in  the  representatives  of  other  Orders  of  a  correiqKmdin^  size, 
there  is  a  greatw  poverty  of  fissmv^  i'  m  there  is  in  Tm-sins.  This  fact  might  he  more 
aeeunilely  stated  hy  snyin!:^  tliat  tlie  extent  of  tlie  cerehellar  er>rtex  is  determined*  partljr 
hy  the  dimensions  of  the  auiuiai  and  pai'tly  by  its  zoological  rank. 


Hie  mesial  part  of  the  cerebellum  is  divided  into  three  rei^ions  hy  means  of  the  deep 
fissun*  prima,/)/',  and  hy  tl;e  shallower  iissura  secunda,/*.  (tiijf.  Gl).  'i"he  rcL'iou  in  front 
of  the  iissura  prima  (whicli  is  homologous  with  the  so-called  "pi-eclival  "  lis*>uro)  may  be 
called  the  anterior  lobe*  that  between  the  flssura  prima  alod  the  fiss.  seounda  the  central, 
or,  better,  middle  lobe;  the  third  regkm  being;  the  posterior  h>be.  The  anterior  and 
middle  lobes  mny  he  quite  simple  undivided  Ibliat  as  in  Ifotoiyetes,  but  the  posterior 
lobe  is  always  subdivided  into  two  lobules,  Avhich  correspond  to  the  parts  called 
"  nodulus"  aud  "  uvula  "  respectively  in  Liuiuau  Auutpuiy. 

A  comparison  of  a  sories  of  mammalian  oerebella  dearly  shows  that  the  posterior  lobe 
docs  not  increase  in  siie  to  so  marked  a  degree  as  the  anterior  and  especially  the  middle 
lobe  do ;  and,  conversely,  the  ultimate  subdivision  of  this  lobe  is  evident  at  a  much 
earlier  phase  in  the  jiiiylogenetic  history  than  that  of  tlic  other  two  lobes. 

The  most  notcHoilhy  feature  of  the  mesial  secliou  of  the  cerebellum  in  Tarviiis  is  the 
plumpness  and  relative  greatness  {i.  e.  in  comparison  with  that  of  other  small  mammals) 
of  the  middle  lobe  of  the  eerebdlum. 

The  lowermost  part  of  tliis  lobe  is  much  morc  deeply  cut  off  from  the  rest  than  it  is 
in  Er'ni'ir«'i(s  and  I'eramrlcx.  The  sini[)le  folium  so  Ibrined  represents  tlie  "  jiymmis  " 
of  Human  Anatomy,    it  is  the  dorsal  lii)  of  the  iissura  sccuuda,  and  the  i-e&t  of  the 


Fig.  f!,^. — J^itir  mnmn,.    Tki  >;il  tis]  t-i  t  of  tlic  i  f  rf  ':>i  !lum.     x  2. 
i'ig.  fi>i.—  Ga:tUa  dvnot.    Leil  lultrul  usiMXt  ol  tin-  ctriliflliim.     x  2. 
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middle  lobe  is  madi  nam  deeply  incia«d,  i.  e.  has  a  much  more  extensiTe  snrboe  than 
that  of  ail  other  wifftniMfl-H  of  a  corcespondin^  sise> 

Wherefore  the  cerebellum  of  Tarsim  exhibits  dciiaite  signs  of  superiority  over  that 
of  otlier  mammals  when  it  is  studied  in  mesial  section. 

The  resemblance  of  the  surface  of  the  cerebelluui  in  Taraius  to  that  of  other  small 
mammals  is  much  closer  timtt  one  might  expect  from  a  study  of  the  mesial  seotioii. 

The  two  lobules  (nodule  ftod  uvula)  of  the  posterior  lobe  extend  outward  for  a  short 
distance  only  and  then  soem — to  the  naked  eye — to  stop  abruptly.  If,  however,  a  series 
of  sections  be  examined  microscopienHy,  tJiis  lobe  will  be  found  to  extend  outwards  as  au 
exceedingly  att'iuuated  band  of  cortex  which  suddenly  ex])a!ul.>>  upon  the  lateral  aspect 
of  the  middle  pedunide  of  the  cerebellum  to  fiirta  a  short  plump  bilobulated  mass— the 
floooulus. 

The  pyramid  (wliich  is  the  ventro-c.unlnl  lobule  of  the  middle  lobe)  is  prolonged 
outward  into  a  liroad  band  on  the  caudal  aspect  of  tlie  cerebellum.  It  arches  outward 
and  downward  parallel  to  the  margin  of  the  uvula,  so  that  it  reaches  the  lower  margin 
of  the  cerebellum.  .  It  theu  passes  forward  aud  expands,  just  above  the  floocukts,  into  a 
uarrow,  widdy*prqjeotiii^  rod  of  cortex — ^the  paiaflocottlus. 

'I'his  paraflocculus  is  enclosed  in  a  l)()oy  capsule  formed  by  the  petrous  temporal. 
It  in  that  pnrt  of  the  f^occiilar  Inlte  which  is  commonly  called  tbe  "flocculus,"  but  it  is 
not  the  flocculus  of  Human  Anatomy. 

Hie  ooiIm:  on  tbe  upper  side  of  the  paraflocodlas  is  divided  into  a  series  of  five  or  rix 
bands  by  moans  of  shallow  notches.  The  under  aurfaoe  is  nnooth.  The  distal  extremily 
is  bifid. 

It  is  the  distinctness  of  the  broad  cortical  band  joining  tbe  pyramid  to  the  pnni- 
flocculus  which  specially  emphasizes  the  resemblance  of  the  cerebellum  in  'i\ir»ius  and 
that  found  in  the  generalised  mammds.  In  most  Primates  tlus  simple  relationship 
becomes  so  completely  disguised  as  to  be  quite  unreoognisable. 

For  reasons  which  will  appear  later,  it  is  desirable  to  have  some  term  with  which 
to  distinguish  the  band  of  cortex  linking  the  pyramid  to  the  paraflocculus.  I  shall 
therefore  aiU  it  tbe  "copula  pyramidis."  Exactly  how  much  of  the  uniform  band 
(in  Tars'im)  is  pyramid  and  how  much  is  copula,  will  bo  appreciated  later  when  the 
different  fate  of  the  two  parts  will  be  studied. 

The  copula  pyramidis  forms  the  lowermost  lobule  of  the  lateral  part  of  ihr  middle  lobe. 

Tlif  rest  of  the  latter  is  subdivided  into  three  pnrts,  which  I  distinguished  by  the- 
letters  .\,  B,  and  C  in  the  Edentate  cereljellum  (op.  cit.). 

The  area  A  is  a  simple  band  which  forms  the  posterior  lip  of  the  fissura  prima 
and  extends  outwards  and  forwards  (on  the  anterior  or  cerebral  surface)  as  far  as  the 
paraflocculus. 

The  area  B  is  a  lltllc  romnli'd  knob  which  forms  the  most  Intemlly-proji-'cf ini;;  part 
of  the  so-called  '•iutenil  lobe  "  of  tho  tvreljclhim.  It  is  sultdividod  into  thi-ee  loHa  by 
means  of  two  deep  fissm-cs.  The  area  li  is  weilged  in  between  the  laieral  extremities  of 
the  areas  A  and  C»  and  is  connected  to  the  mesial  part  of  the  middle  lobe  only  by  a  very 
narrow  stalk,  the  limiting  furrows  of  which  are  always  shallow  and  sometimes  al»cnt. 
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The  area  C  is  a  little  Itifolinte  nrxlulc  iilr^n  il  uj»on  tlio  caudal  surface"  l)et\V('('n  Mic  area  B 
ami  the  copula  pyraniidi»  whi«  li  may  be  regarded  as  an  area  D.  Unlike  the  area  B,  U  is 
freely  connected  witli  the  mesial  parts  by  a  broad  band. 

The  iiflsnTes  -which  indent  the  mesial  part,  KKaUed  *'  vemis,"  of  the  middle  lobe 
do  not  extend  into  the  lateral  regions.  The  limiting  fis^Kurea  of  the  areas  AtB,  C,  and  D 
arise  laterally  und  do  not  extend  on  to  the  mrsinl  area  in  7Vr«i«*. 

The  anterior  lobe  differs  in  ai)])earaiHe  I'roni  tiie  otber  two  lobes.  It  is  broadest 
in  the  middle  line  and  i^mduully  tapers  toward  the  region  of  the  entrance  of  the  middle 
pedunele  into  the  oereheUnm.  Its  aoxfiice  is  incised  by  two  deep  and  three  shallow 
fissuKSi  the  fonn«r  of  which  extend  as  far  as  the  middle  pedunele. 

In  the  brain  of  Lemur,  the  pattern  exhibited  in  a  mesial  sagittal  section  of  the 
c'crpbellum  is  much  more  complicnted  than  that  of  Tarnhf^,  but  the  plan  is  essentially 
the  same  (fig.  65).  It  so  closely  resembles  that  of  Orycteropm  w  hich  1  iiave  described  in 
my  memoir  on  the  brain  In  the  Edentoia  (op.  cU.  fig.  29,  p.  302),  that  it  is  unnecessary 
to  repeat  the  acoonnt.  In  the  aeoonipanying  fignio  I  hare  inserted  letters  to  represent 
fissures  homologous  with  those  similarly  distinguished  in  Orifofn-Dpus. 

The  c^neml  plan  of  the  cerebellum  clo'^ely  conforms  to  the  type  found  in  such 
mammals  as  the  Dog,  tlie  Anteater,  and  the  smaller  Apes. 

Tlte  floccular  lobe  is  dirided,  as  in  all  mammals,  info  a  Tentxal  part — ^the  flocculus — 
and  a  dorsal  part— the  paraHocculus.  Tiie  floccnlus  consists  of  a  little  wedge-shaped 
mass  closely  apjdied  to  the  lateral  aspect  of  the  pons  Varolii  immediately  in  front 
of  (lie  tubereuliini  aeuslicum  and  external  to  the  trigeminal  nerve.  Its  broad  anterior 
aspect  is  subdivided  into  folia  by  five  or  six  horizontal  tissui-es.  The  posterior  extremity 
of  the  wedge-shaped  mass  is  oonneotod  by  a  long  white  band  with  the  Dodulus. 

The  panfloeeultts  connsts  of  an  Ivr^ular  mass  of  folia  placed  on  the  dorso>lateral 
aspect  of  the  flooculus,  so  that  in  a  lateral  view  of  the  bKaia  the  latter  is  alntost 
TOmpletoly  bidden  by  it.  Prom  its  lowermost  part  (*.  f^.  the  region  nearest  the  flocculus) 
a  narrow  stalk  emerges  and  swells  oiit  into  a  plump  projecting  mass  of  foiiii  arranged  in 
a  feal3mr*]ikB  patt«B.  Hliis  projecting  part  t£  tiie  paiafloocalHi  k  oftm  called  the 
*'  petrosal  lobule*'  and  more  commonly  simply  **  flocculus."  It  laesents  a  shnHar  form 
in  all  Apes  except  the  Simiidic.  In  Mplobatttt  howerer,  the  lypical  Primate  form 
of  flocculnr  lolie  is  fully  developed. 

The  nearest  approach  to  this  type  of  floccular  lobe  among  otlier  mammals  is  exhibited 
in  the  Uugulata,  of  which  the  accompanying  drawing  of  the  lateral  aspect  of  the 
Gaxelle's  cerebelltun  is  typical  (fig.  66). 

In  Tbnkit  the  paraflocculus  has  been  described  as  being  directly  linked  by  a  simple 
cortical  band  to  the  jiyramid,  Tn  Twinnr  a  vnstly  difTerent  stab'  of  affairs  obtains. 
Starting  from  tlie  stalk  of  the  so-calied  petrosal  loimle,  a  series  of  folia  (and  not  a 
continuous  undivided  band)  forms  a  worm-like  coil  which  curves  I'oruard,  then  upn'ard 
and  borfasontally  bsckward  (compare  the  Qasdle*8  cerebellum,  fig.  M).  The  series  of 
disconnected  folia  then  proceeds  backward  bdow  the  area  B  to  the  lo\\  er  end  of  the 
area  C,  atid  it  bceonus  imjinssible  to  accuratrdy  sejiarat^  the  series  of  folia  belonging 
to  the  paralloeculur  (or  perhaps  it  would  be  more  accurate  to  say  "  copular '  )  group 
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from  tliosc  of  the  ami  C.  The  connection  of  the  copulu  pyramidis  with  the  pyramid 
lipcnmes  oitlHT  entirely  destinyi'd  or  rt'iIncMl  (o  cxecpJiiiL^ly  insigTiiticitrif  proportions. 
J'rom  companitivc  studies  of  llu«  aduit  ccrcbelixira  it  is  quite  impossibli'  to  decide  tlie 
fate  of  the  copuhi  pyramidis  in  the  larger  ct-rehella.  In  many  brains  it  seems  to  dwindle 
or  completely  dii^a])pc;l^.  In  others  again,  especially  jSlfflita  Maijfrus^  it  seems  to  undergo 
enovnoiu  exptmsioa  and  form  the  greater  part,  if  not  tiie  whoI<s  ot  the  body  which 
is  called  tonsilla  (amygdala)  in  Human  Anatomy.  This  is  a  problem  which  can  only  be 
certainly  settled  by  a  study  of  its  developmental  history  in  a  series  of  mammals. 

Tlie  relations  of  the*c  j>arts  are  considerably  disturbed  in  the  genera  Simia,  Aiilhropu- 
pitieeuit  and  Smo  by  the  extreme  dwindling  of  the  [mrailocculuB  and  the  ooiueqnent 
dicappearaoce  of  its  petrowil  **  part.  The  paiafloccular  remains  become  the  floecuU 
aeenndarii  of  Hehle. 

Of  the  various  subdivisions  of  the  middle  lobe  of  the  cerebellum  in  Lrmnr,  the  area  A 
is  subject  to  perhaps  the  h  ast  cliange.  It  becomes  furrowed  by  numerous  new  fissures, 
but  they  are  approximately  parallel  to  the  fiRsnm  prima,  and  hence  do  not  greatly 
disturb  the.pattenu  The  area  A  represents  the  lobus  lunatus  posterior,  and  k  mesiaUy 
continuous  with  the  region  between  the  fissura  prima  and  the  iissura  which  b  called 
the  elivus  monticuli  in  Hunnm  Anatomy  ffiir.  ()5). 

The  area  B  is  a  very  plump  rounded  mass  which  forms  the  lateral  (mle  of  the 
oerebdlum  (fig.  65).  It  consista  of  ttvelve  vertical  folia  radiatiog  in  a  feathcNlike  pattern 
from  a  very  narrow  verticslly'plaeed  leaf-like  stallc,  the  ineaial  part  of  which  is  deeply 
boned  between  the  areas  A  and  C.  Thb  stalk  does  not  reach  tlu^  mesial  plane,  for 
it  becomes  fosiMl  trt  the  p«>sterior  aspect  of  the  area  A.  The  area  B  is  the  iohus  postero- 
supcrior.    There  is  no  sepamte  folium  cucuiiiiuis. 

The  area.C  is  a  plump  vertical  wornoplike  band  wedged  in  between  the  area  B  and  the 
mesial  parts  of  the  middle  and  posterior  lobes  on  the  caudal  surface  of  the  cerebellum. 
Its  connection  with  thesuprapyramidal  part  of  the  "  vermis  "  is  constricted  and  depressed 
in  a  verticnl  ftirroM'.  In  thr  A]  i-s  tliis  vertical  iMmd  rapidly  increases  in  breadth,  and 
the  direction  of  its  folia  becomes  o!)iique. 

The  gtueral  features  of  tJie  anterior  lobe  are  remarkably  constant  in  all  Kammals. 
The  dilfereoces  consist  chiefly  of  an  increase  in  the  number  of  fissures  in  proportion 
to  the  size  of  the  cerebellum. 

In  all  other  Pnjsimiu?  the  structure  of  tlic  ferrhelluin  does  not  vary  to  any  marked 
extent  from  that  of  Lemur.  In  the  smaller  ineml>ers  the  li^sures  become  much  fewer, 
and  in  Jln-rorebua  we  find  an  org^n  whiilt  difl'ers  very  slightly  from  that  of  Taraiug.  In 
Chiromys  the  primitive  connection  between  the  pyiamid  and  the  parafloccnlus,  wliich 
has  been  seen  to  become  obscured  in  Lemur,  is  retained  in  a  distinct  form. 


[Since  ttie  foregoing  pages  were  in  type,  ncme  *upp1enieQtaf7  notes  bave  been  leenved  from  the 
author.    In  order  tiot  to  ilelay  the  imuc  of  tliis  part,  it  is  intended  to  puUiah  the  notes  mentioned  in  nn 

laily  numbiT  of  the  '  Juurnul '  (Zoology),  vol.  28. — Sec.  LlXM.  Soc.] 

SECoxn  a^mm—xooLOQY,  vol.  viiu  92 
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XI.  On  the  New  Zealand  FhyllobrancJuate  Crugtacea-Macmrn, 
By  GSOMB  M.  Thoxsom,  F,L,S. 

Uead  ITtli  ipril,  1902. 

The  proposed  publication  of  o.  biographical  census  of  the  Aew  Zealand  Tauoa  makes 
it  deBuable  to  supervise  many  groups  of  Animals,  tbe  memben  of  wbick  hare  been 
imperfectly  deBcribed  and  in  many  caaea  inoorreetly  named.  No  groups  bave  sttfferod 
more  in  this  respect  than  the  Crustacea,  nnd,  as  a  small  coutribtition  to  our  Icnowledge  oF 
this  part  of  tlie  fauna,  T  have  lately  been  examininsz:  the  I'nnvns  and  Shrimps  of  thesR 
islands,  and  fiud  that  very  considerable  revision  is  required  in  order  to  classify  thcni 
ooncctly. 

InMieis's  *  Ctetalogueof  the  New  Zeahind  Crustacea/  published  in  1876^  n  summary  of 

the  then  known  species  was  given.  Twelye  species  of  Fhyllobnmehiate  Macrura  are 
thorp  briefly  described,  btit  somo  of  these  are  doubtful  or  incorrect.  Tihrfnehocineteo 
typmtOk  species  stated  to  be  found  also  on  the  coasts  of  Avutralia  and  Chile,  is  introduced 
into  the  list  of  New  Zealand  species  on  the  authority  of  British  Miuieum  specimens. 
Haswdl  also  introdnces  it  into  tiie  list  of  Australian  Crustacea,  ap]parently  taluDg  his 
description  from  Mters's  Cutalogiie.  No  collector  has,  so  far  as  I  know,  met  with  this 
8{)ecies  in  this  Colony,  nor  dors  it  oec-ur  In  any  of  the  various  local  museums.  I  think, 
therefore,  that  its  inclusion  in  our  lauiiu  is  a  uuHtake.  1  have  recently  received  specimens 
of  this  very  distinct  and  beautiful  species  from  Mr.  David  Ot.  Stead,  of  Sydney. 

Agam,  Heller,  in  the  Crustacea  of  the  'Novnra'  (p.  105),  de8<«ibes  a  Sbiimp  from 
Auckland,  without  any  reference  to  it^  habitnt,  as  Caridina  ettrmrotlrtg.  This  turns  out 
to  be  Uir  same  as  my  Leainlci\/J>iri,ifilh;  but  both  names  are  equally  incorrect  The 
specii'M  is  found  only  in  fresh  water,  and  belongs  to  the  genus  Xqihocarin. 

The  inclusion  of  Atya  piltpen  in  the  ^cw  Zealand  fauna  is  due  to  tm  error,  as  first 
suggested  by  Miers  himself,  since  the  species  is  found  in  the  Ifid^Paoifio  islands,  but  not  in 
New  2^Iand.  Spence  Bate  ('  ChaUenger '  Eepod,  j).  09:))  itho  states  that  Mya  9rm<Ua 
and  Jfii'-^  ttpinipes  occur  in  Xrw  Zealand,  but  this  is  |)robably  also  an  rrror. 

Ol  tbe  remaining  species  in  .Micrs's  Oitalogue,  Alpheuti  iiocce-zeuiandtas  was  described 
by  him  from  specimens  in  tiie  British  Museum.  This  species  docs  not  appear  to  have 
been  m^  with  since,  but  Hiia  only  emphasizes  the  fsct  that  so  few  examples  of  tho 
Orustacea  occur  in  our  local  museums. 

The  '  ChallLn'^'iH '  tolbv  tions  added  twelve  species,  belonging  to  seven  genera,  to 
sBCOiio  i»£iu£s.— zoui^ar,  vou  viit.  63 
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tlio  ]oc!iI  fauna,  but  nunc  of  these  are  repreaeated  in  our  museums.  Thcjr  are  all 
deep-sea  species. 

The  following  list  indades  the  names  of  all  the  species  known  up  to  the  present 
time. 

Tribe  CRANGONIDEA.. 
r*ntil7  CRANGOyiDiB. 

Genus  1.  FoNToraiLV^  Leach,  1817< 

1.  FoNiDPHiLirs  AUBiBALiB,  O.  H.  Thomstm.  {Phte  87.  figs.  1-5.) 

1879.  OsiVMm  tuUnlh,  Hnttoo,  MS.;  Q.  M.  Thonwon,  Tnuu.  N.Z.  lint  vol.  iS.  is  281,  pi.  10. 
lig.Al. 

Carapace  (fijr.  1)  .ihont  ono-tliird  of  the  li'iii^th  of  tlie  animil,  the  wholg  surface  some- 
what rugose  with  very  short  huirs,  and  hijaring  live  irrt';4:iil.ir  longitudinal  rows  of  spines. 
The  rostrum  is  very  short,  blunt,  and  hollowed,  above,  and  docj  not  extend  beyoni  the 
^Mtalka.  The  eye-sookeis  aire  aeraicireiilai',  theur  lower  limit  deAned  hj  n  sharp  spine. 

ma^ipn  then  inclines  a  little  forward*  and  at  its  lower  edge  eods  in  a  mther  long 
acute  spine;  tbc  whole  margin  is  rather  setose.  On  the  nipdian  line  the  carapace  is 
slightly  ridsTPfl  and  carries  two  short  spines;  on  efteh  side  and  b<'hii\fl  the  orbital  spine 
is  a  second  row  of  four  .spines ;  and  on  the  lower  lobe  of  the  carajxic*-  are  two  acute  spines, 
the  posterior  one  at  a  little  distance  from  the  marghu  The  pleon  is  nearly  smooth.  Its 
second  segment  is  short«  en  the  dorsal  line  than  the  first*  but  its  lower  margins 
are  produced  both  l)ackwards  and  forwards  into  rounded  broad  lobes.  The  third 
and  fourth  arc  f^ulicqual  in  Icnirth  ;  tlic  lateml  mars?ins  of  the  fifth  are  produced 
|K)sterlQrly  into  a  tvvo-spined  lobe.  The  sixth  segment  is  two-ridged  above,  and  ends  on 
the  sides  in  a  three-spined  process.  The  telson  readies  to  the  extremity  of  the  tail-fan ; 
it  is  narrow  and  tapering*  its  margins  are  fringed  with  setae,  and  it  ends  in  three  mianie 
teeth  and  a  number  of  plumose  hairs. 

The  eye-stalks  are  sliort.  stout,  nnd  blunt  ;  the  eves  are  reniform. 

The  lirst  antennae  (lig.  2)  have  the  broad  plate  on  the  outside  of  tlieir  biise  rcttciiing 
nearly  to  the  extremity  of  the  first  joint ;  the  latter  is  produced  on  its  outer  distal 
margin ;  the  second  and  third  joints  diminish  in  length ;  the  flagella  are  shmrt. 

The  second  antennae  have  the  scaphocerite  about  twice  as  long  as  hroad,  prodnccd 
considerably  bevoTid  the  pedniicle,  and  ending,'  in  a  strong  tonth. 

Tlie  third  raaxillipeds  are  much  elongated,  extending  considembly  beyond  the  plate  of 
the  first  autennai.  According  to  Spencc  Bate  ('Challenger'  Macrura,  p.  482),  the 
dactylos  and  pfopodos  are  wanting  in  the  members  of  this  family;  while  Stidbhing  (South 
African  Cmst.  p.  17)  says:  *'in  the  tliird  maxillipeds  it  is  clear  that  the  geniculution 
occurs  between  tiic  fouitli  and  fifth  joints,  and  in  all  probal^ilitv  tln-sixtli,  which  is  much 
longer  than  the  fifth,  rcprescots  a  coalescence  of  the  sixth  and  seventh  joints."    in  thin 
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species  {fig.  ti)  the  basal  joint  bears  a  short  appeodsge  (baseophysis)  not  reaching  to  the 
pxtrrmity  nf  thn  mcros.  Tlw  isc-liiuin  is  ycvy  slinrt  atu!  almost  coiriplcf.clv  mcrffod  into 
the  next  joint,  the  inoros.  The  ciir[)us  is  nhout  half  as  long;  while  the  terminal  joint  is 
again  elongattxl,  liearing  a  few  spines  on  the  lower  margin  among  the  uiuucrous  hairs, 
ftitd  ending  in  tiro  yeiy  short  spines. 

Th«  first  pair  of  perdopoda  bare  the  meros  (fig.  4)  keded  oa  the  upper  nuurgtn  and 
produced  into  an  acute  spine,  the  lower  margin  being  fluttencil  and  wiogcd  to  partially 
receive  the  hand  when  bent  iuwards.  The  hand  is  a])out  three  times  as  long  as  broad» 
and  its  interior  maruMn  cwds  in  a  straight  spine;  the  palm  is  very  obiiq^ue. 

The  second  i^air  ot  jh  ruiojioda  are  yery  short  and  fed»le,  oolj  about  half  as  long  as  tiie 
auooeeding  pahr ;  botb  ftngers  of  the  ttooder  didie  are  aahequal  and  fringed  with  bans. 

The  third  pair  are  long,  very  slenderj  and  stiltform,  and  extend  beyond  the  extremity 
of  the  fiagella  of  the  first  anfrnn'tP. 

The  fourth  and  fifth  pairs  are  strong,  with  long  and  acute  dactyla. 

The  posterior  pair  of  pleopoda  (fig.  5J  are  subequal  with  the  telson;  the  outer  branch 
has  the  outer  margin  tenninatlng  in  a  short  subajdcal  tooth ;  the  inner  is  narrotver  and 
rather  longer. 

Thr  colonr  is  a  uniform  sandy  grey ;  ocousionally  the  fifth  segment  of  the  plcoH 
is  coloured  dark  brown  or  has  patches  of  brown  coloration  on  it. 
The  following  are  the  dimensions  of  a  large  ovigeroua  female 

ihiBb 


Kxtreme  Icnpth   38 

Brcadtli  at  secoud  segment  of  carapau:   7 

Length  of  earspMe   13 

„       scaphocerite  of  first  anteniM  6 

f,      Iwt  segment  of  pleoa .,   S 

„      teboa   7 


TTdhtfaf.  Tliis  is  a  common  sjHH^i«'s  on  tlio  Xew  Zr;iland  coasts  within  the  •iO-fathom 
line,  as  the  following  list  of  localities  shows  ; — Dusky  Sound,  Taterson  inlet  (Stewart 
Isknd),  Otago  Harbour,  Blue-skia  Bay,  Akaroa,  Lyttelton  Hacbour,  and  Cook  Strait. 
Also  at  Kapier  ( A'MoO- 

JHairUn^an.  Confined  to  Kew  Zealand. 

2.  PowvoPHiLua  GmACiLis*  Bate. 

18S8.  Bate, '  ChaUeoger'  M aerura,  p.  m,  pi.  87. 

Habitat.  Off  the  New  Zealand  coast,  cast  of  Cape  Turnagain,  in  1100  fathoms. 
IMWHAii^tMi.  Off  Tristan  da  Cunha,  near  Torres  Slaidts,  and  near  the  Philfpf^no 
Idaads. 
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Tribe  POLYCARPlDiiA. 

Euiiil7  PROCESSID^. 

Genus  1.  Oltphocbanoom,  A.  Mane-Edmcdi,  1884 
1.  Glvphockakgon  iiEGALKs,  Bate. 
1888.  Bate^  *  Cbillenger'  Macnira,  p.  517,  pi.  03.  ligs.  8  ft  4. 
MdHkd,  Nflrtlk  of  the  Kemaidec  Island*,  600  &thom9. 
DidribHfioth  Off  H ji  and  Banda  iBlaudti,  at  depths  of  200  and  319  fothoms. 

FamUy  ALPHi::iD^. 

GenuB  1.  Altheds,  PkfairieiuB,  1798, 

1.  Alphbvs  sociaus  (HeUer).   (Plate  87.  figi.  6-12.) 

1865.  Heller,  Yoy.  *  Not va,'  Crast  p.  106,  pi.  10.  flip.  1. 
1876.  Mien^  Cat  VJL  Crast.  p.  82. 

The  carapace  is  produced  into  a  von-  short  acute  ro^^trnm,  iho  ]n\yrT  mar<^iQ  of  which 
is  straight:  ovfer  each  orbit  it  is  produci-d  into  a  rounded  loLo  wiiich  ends  in  a  minute 
»pine ;  the  posterior  nmrgin  is  straight  on  the  dorsal  purtiun,  hut  on  the  sides  is  sliglitly 
pcoduced  Inckwardfl';  m  length  ft  fs  barely  one>Uibd  Wloiog  as  the  body. 

The  fint  antennte  hare  the  basal  scale  about  as  long  as  the  fixst  joint  of  the  peduncle ; 
it  is  'brojid  and  flat  ahovCj  and  the  basal  portion  of  its  outer  mnrg^in  is  finely  serrated ; 
the  second  joint  of  tlie  peduntli>  is  twice  as  long  as  the  tirst.  The  outer  flnnrpUura 
is  stouter  than,  but  less  than  hail  the  length  of,  the  inner  (which  is  about  two-thirds  as 
long  as  the  aaimal),  and  tends  to  divide  into  two  at  the  «pex. 

Th»  second  antenna;  Iiave  the  basal  scale  reaching  to  the  estvemity  of  the  pedunde  of 
tbr  ti rst  ywiit ;  \ho  basal  spine  is  aboat  half  as  k»g  and  Tery  acute ;  the  flagellum  nearly 
as  long  as  tike  IhmI y. 

The  first  pereiopoda  are  very  unequal,  the  left  being  tlie  largest  in  all  my  specimens. 
In  the  largest  specimras  the  propodos  of  fho  left  limb  has  the  upper  and  lower  margins 
nearly  parallel,  the  uppw  having  a  narrow  groove  or  ehannd,  while  the  lower  is 

transversely  rugose;  the  dactylos  is  strongly  curved  and  bent  outwardly,  while  on  the 
inner  side  it  is  furnished  with  a  stout  blunt  tooth.  In  .smaller  oviirerous  specimens  the 
dactylos  is  rounded  and  less  claw-like,  as  if  it  had  Imt  its  chelate  function  (tig.  9),  At 
the  binge  of  the  dactylos  and  propodos  the  opposing  sur&oss  are  flat  and  eircular.  In 
the  right  limb  the  dactylos  is  about  half  as  long  as  the  propodos,  is  well  doTeloiied,  and 
slightly  curved;  the  inner  foijes  of  the  claw  are  densely  fringed  with  hairs, 
llie  second  pereiopoda  are  considerably  longer  than  the  succeeding  pair.  Tbe  three 
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following  pairs  Imrc  the  propoda  (fig.  10)  funuahed  with  numeroitt  sptnes  on  the  lower 

margin,  and  ihc  dactyla  witli  a  strong'  inner  tooth. 

The  last  pair  of  pleopoda  have  the  inner  branch  evenly  rounded;  the  outer  (lig.  12) 
crossed  near  the  extremity  by  a  strong  diteresis,  the  outer  margin  of  which  carries  h 
strong  spine. 

The  telaon  (fig.  11)  bears  two  spines  on  its  upper  surface  near  each  mari^in  ;  its 
truncate  and  slightly  xoonded  apex  is  about  half  as  wide  as  the  baae»  and  ends  in 

a  fringe  of  sHve. 

The  following  are  the  dimeusions  of  a  large  male : — 


mi. 

♦Kntiro  Ifiiijtli  ,  48 

LcDgtb  of  carapace   IS 

Depth  of  eumpace   10 

lisngth  of  plean   34 

,,            perciopod  (left)   37 

„       propodos  of  same   22 

dsetylM  of  Mtns    ..■..•......>■  8 

„       1st  pcrL'iopod  Iriglit)  .............  M 

„      propodos  of  same   18 

„     daclyloa   10 

u      telMn   0 


Saiital.  This  s{»edes  oecuts  Curly  commonly  in  the  North  lalaiid,  and  as  far  smith  as 
Cook  Strait  and  TMman  Bay.    I  have  spedmens  Acorn  the  following  localities : — 

"Waiwera,  Auckland,  Hauraki  flulf  (L.  F.  Ay  son),  Moko  Hinan  {Sandaget'\'Bwi!i»giA 
Island  {Sobsoii),  Wellington  Harbour  {Farquhar),  and  Tasman  Bay,  Nelson.  T  hnv-e 
never  obtained  any  specimens  from  the  east  cotuit  of  the  South  Island,  the  waters  ot  this 
part  being  more  or  less  cooled  by  an  Antaiistic  canent,  and  Alpheut  being  apparently  a 
genus  wbich  lores  the  warmer  seas. 

Distribnlion.  AlUtmlia. 

^Tature  specimens  sent  nif*  from  Port  Pliillip  by  Mr.  S.  W.  i  uiton,  and  which  are  not 
more  than  an  inch  (25  mm.)  long,  agree  iu  nearly  all  details  with  the  above,  only  the 
large  left  hand  is  like  those  of  my  smaller  specimens  in  having  the  rounded  dactylos,  the 
^supraorbital  spines  an  mudi  more  produced  (fig.  8),  and  the  extremity  of  the  telson  is 
flomewluit  more  rounded. 

In  the  *  Challenger'  Macrnra  (p.  540),  Spenoe  Bate  gives  a  list  of  spetaes  of  Alphewtt 
and  refers  A.  socialis  to  Australia,  and  A.  chiraffHcutt  M.^Bdw.,  and  A,  novaf-zeaUmdia!^ 

Miei-s,  to  New  Zealand.  According  to  M.-Kdwards  (llist.  Nat.  Crust,  vol.  ii.  p.  'A'tl), 
A.  chintyriciis  occurs  in  tht;  s  m  of  .\«!iti,  and  I  have  seen  no  subsequent  reference  to  its 
occurrence  in  New  Zcaiuiid.  Ifrom  the  brief  description  given  by  M.-Edwards  it  is  a 
distinct  enough  species. 

*  In  all  ilu)  ro»lruDi-bearin^  opxicitts,  1  have  ra^asurfd  Uio  icugtb  truu  the  puiut  th.'  nntruiu  to  ilic 
apex  offht  telioB. 
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2.  AUBErS  XOTJE-KEALANDUE,  HietS. 

187S.  Micn»  Ann.  ft  Maff.  Nat.  lint.  ter.  4»  ivii.  p.  m;  Cat.  N.Z.  Cnut.  p.  83,  pi.  3.  fig.  2. 

I  do  not  know  thia  apedes.  Miers  says  it "  >a  distinguislied  by  the  abaenm  of  spinulcs 
on  the  upper  orliital  margin,  the  shorter  Uitsal  apane  of  the  external  antennn^  A®.,"'— 
c'lmiactera  almost  too  indeterminate  to  found  a  apeoific  diatinction  upon. 


Genua  2.  BsTiBVs,  Bana,  1852. 

It  is  difficult  to  find  a  definite  character  on  irhich  to  base  tbo  generic  diatinction 

betweon  Tipf/ri's  and  /pfictis.  Tfu«  t\io  points  cmpliasl/nd  by  "Dariit  are  tlic  absenrp  of  n 
rostrum  and  tlic  inverted  po>itiiin  rd'  tlir  propodos  of  the  first  poreiopods.  Ihit  S{imf)son 
yivcs  as  tlie  primcipal  rharactor  of  liie  Australian  Ji.  trinpinuMu«,  *•  front  with  a  long 
needle-like  rostroui,  and  armed  with  two  aeute  orbital  teeth,  which  are  half  the  length 
of  the  rostrum."  In  our  New  Zealand  qieciea  tliese  orbital  teeth  are  present,  though 
small,  and  arc  not  on  the  margin  of  tlio  campnco,  but  on  the  front  of  the  eyes.  The 
twisting;  of  the  first  perciopofls,  by  which  tiic  dactylos  is  on  tbclowfrsidcof  the  propodos, 
ajjpt  ars  to  uic  to  lie  due  to  a  slight  twisting  of  all  three  joints — the  meros,  carpas  and 
c»i)ecially  the  propodos.  ... 

The  ova,  as  pointed  out  by  Spcncc  Cute  (Chall.  Macr.  p.  5(U),  arc  much  larger  and 
more  oval  than  the  small  spherical  ova  of  Alphcus.  Tli(>  only  Xcu  Zcnland  spcci«?s 
appears  to  be  very  distinct.  Sponcr  Bntr,  considering  n  nuuilaled  s])ecinnMi  of  an 
Australian  species,  B.  microslylm,  w  us  iaclintid  to  assign  it  to  M.  <etiminuHuii,  but  his 
figures  are  oonclusiTe  agaiost  tliis  identification. 

1.  Bktjevs  wBQUiHAinrs,  Sana.  (Plate  88.  figs.  1,  2.) 

1852.  Dana,  1  .S.  Explor.  Expetl.  xiii.,  Cmti.  part  i,  p.  560,  pi.  86.  flf.  11. 
18-(5.  Miew,  C«t.  N,Z.  Cruit.  p. 

Thr  front  of  tbf  caraparp  is  notched  about  as  deep  as  the  eye-sockets  fli;;  1),  above 
which  it  rises  slightly,  and  is  again  slightly  notched  beneath  them ;  its  antero-inferior 
angle  is  rounded.  The  posterior  margin  is  somewhat  convex  and  acutely  notched  on 
each  ude  of  the  dorml  surface,  the  postero-latetnl  portions  being  produced  backwards 
into  a  rounded  lobe  which  lies  untier  the  tirst  segment  of  the  pleou. 

The  second  segment  of  the  ploon  has  the  sides  greatly  produced  both  forwards  and 
bai^kwards. 

The  tclson  tlig.  2)  is  wedge-shaped,  its  apex  cnduig  in  a  blunt  tooth  on  each  side,  wiiii 
a  somewhat  ronnded  portion  bctwrcn,  bearii^  a  row  of  plumose  setae. 

The  ophthalmopoda  are  short,  depressed,  and  slightly  projecting  from  under  the  front  | 
of  the  caniixnce  ;  the  eyt  s  are  nearly  circuliir,  and  occupy  the  greater  portion  of  thdr  I 
nppi  r  surface.    In  front  they  are  pi-ocluccd  into  a  small  spinule.  ! 

The  tirst  antenna-  have  I  lie  joints  of  the  peduncle  subequal  in  length  and  diameter,  the 
first  being  sliglitly  the  longest.  The  basal  scale  reaches  to  the  extremity  of  the  second 
joint.  The  outer  short  fiagellum  shows  the  normal  tendency  to  divide  into  two  at  the  apex. 
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The  second  antciune  have  the  pedunalB  only  slightly  exceeding  tliat  of  tlie  first  pair. 
The  basal  joint  is  produce^l  into  a  sbort  triangular  lobe  on  tlu'  lower  margin  ;  tlm 
scaphocoritc  reaches  nearly  to  the  end  of  the  pedtincle,  and  its  outer  sjtine  is  shorl.  Th*^ 
flagella  are  tiiick  and  tapering,  and  though  I  have  uot  been  able  to  observe  the 
iiiGv«ment,  I  am  indined  to  think  they  help  the  animal  to  fiprin^. 

The  third  maxillipeds  ate  dnidar,  and  do  not  reach  to  the  octramity  of  the  peduncle  of 
the  tirst  anteante. 

The  first  pereiopoda  are  not  very  stroni^ly  developed  and  are  subeqnal  in  form;  tlio 
triangular  carpos  is  produced  on  its  lower  side  into  a  rounded  lobo ;  the  prtjpodos  »<< 
about  as  long  ai  the  rest  of  the  limh  and  slightly  cufved  at  its  extremity ;  the  dactylos 
is  short  and  earred*  and,  aa  ireli  as  the  opposed  pollex,  ia  somewhat  hairy  at  the  tip. 

Tlte  second  perciopoda  are  normally  long  and  slender ;  the  carpos  is  5*jointed«  the 
throe  middle  joints  heini?  together  equal  to  the  first  and  last  in  leagth. 

The  succeeding  pereiopoda  are  very  strong  and  stout,  and  are  used  for  walking  over 
the  rooks  and  among  the  weed  in  which  thia  species  is  found;  the  third  pair  arc 
theetnmgesi 

The  pleopoda  have  short,  broad,  foliaceous  branches,  except  the  first  pair,  whieh  have 
one  of  the  bmnches  long  and  slender,  and  the  other  rudimentary. 

The  last  pair,  forming  the  tail-fan,  are  nearly  twice  as  long  as  the  telson,  and  llie  plates 
are  hroad  and  spreading ;  the  outer  is  divided  hy  a  distind^dieresis  into  two  neatly  equal 
partsb  the  upper  margin  ending  in  a  strong  spine :  the  inner  is  ovato  in  form,  and  ends 
in  two  strong  spines. 

The  integument  is  somewhat  rough  with  harsh  points,  especially  on  the  limbs,  and 
tliese  are  ratitcr  hard  and  brittle,  as  is  so  often  the  case  with  shore  species. 

The  colour  appears  to  he  dependent  on  the  smroundings.  The  specimens  from  Stewart 
Island,  taken  under  stones,  were  of  a  uniform  browntsh'red  colour:  those  from  Moeraki, 

caught  on  the  seaweed,  were  olive^gceea. 

The  normal  mode  of  progj'cssion  appears  to  he  by  walking,  but  when  disturbed  the 
animal  escapes  by  vigorous  leaps  of  a  foot  or  more  in  leugtli. 

The  following  are  the  dimensions  of  a  large  male : — 

Illlll. 


liutire  length   30 

Length  of  earmpaee    10 

„      tclson   8 

DLpth  of  earapacc   3  j 

Length  of  1st  pcrciu|XHl   1(J 

ff      1st  antenns  to  end  of  Bagellum    ........  II 


M<ibUut.  'I'iiis  species  occurs  most  commonly  under  stones  or  among  weed  between 
tide^marhs,  less  rarely  in  rock-poois.  It  is  probably  common  on  the  coast  I  have  it 
from  the  Bay  of  Isknds  (w  here  Dana's  original  specimens  were  ooUectedJ,  Waiwera,  Cape 
Campbell,  Moeraki,  Dnnedin  Harbour,  Stewart  Island,  and  Chatham  Islands  (jf.  3.  £u*it). 

Filbol  records  it  from  Cook  Strait. 
DUtribulioa.  CouUned  to  New  Zealand. 
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Fanuly  HIFFOLTTIDJl 
Genus  1.  Aion,  White,  1647. 

1847.  White,  Proc.  Zoo].  Soo.  p.  123. 

Vthite,  Ann.  &  Mag.  Nat.  Hist,  am,  ft,  vol.  i.  p>SS5. 
1870.  Miers,  Cat.  K.Z.  Crust,  p.  Kl. 

Campaoe  smootli,  with  a  supraorbital  spim-  mihI  a  suborbital  tooth  on  each  side. 
Eortmm  sluwt,  amed  with  teeth  aboTe^  and  spriugiug  from  a  deep  groove. 
Oph1ii>liii«poda  short,  stout ;  ooellns  well  developed. 
Fii-st  antcnnv  short,  nith  tiro  flagella. 

Second  antennie  wifb  a  lar^  sc^phoeerite  and  a  very  long  flasi^Ilum. 

^(andiblf  with   shortened   cutting-tooth  (psaliiitomaj  and  a  three-jointed  palp 

(synaphipod). 

First  mazillB  8-bnuached;  second  psir  3>bnmcbed,  with  wide  mastlgobranchial  plate. 

Pirst  maxillipcds  with  a  2-lobed  mastigobranclila. 

Second  maxillipeds  M'ith  a  short  pr)dulnanclii:il  phimp. 

Tliird  raa.viilipcds  very  long  and  pedifomi,  witJiout  any  trace  of  brancliiu:. 

first  perciopoda  strong  ;  chela;  well  developed. 

Second  perebpoda  very  slender,  long,  and  minutely  dielate;  oarpoe  7*articttUte  (or 

O-orticulate)  *. 
Third  io  fifdi  jn  itnopoda  slender,  with  bifid  daetylos. 

Telsoii  loiiiT  and  narrow 
The  braucltial  formula  is  as  follows  : — 

k  i 

Pleurobruicliie  ....     —  — 
PwlobraiicluR .....  1 

Mwtigobnachiie    ...     —  r 

The  mastigobnmdkiie  are  extremely  radimentary,  consisting  of  a  minute  tubercle  with 
a  mere  trace  of  u  plume. 

Miers  placed  this  iromis  in  the  Alpheida*,  but  its  di«tinct  ro.strum,  exposed  ophthal- 
nio|K)d8,  mnndibles  with  reduced  psalistoma,  the  symiuetrieal  first  perciopoda,  and 
uari-ow  tapering  tolson  lead  me  to  indude  it  among  the  Hippolytidse. 

1.  Alofs  PAI.PAUS,  White.  (Plate  M.  figa.  3-12.) 
1847.  White.  /.  c,  &c. 

187-k  Mien,  Zooi.  'Erdms  '  &  '  Terror,'  Crust,  p.  4,  pi.  4.  fi;,'.  I. 

The  carapace  is  broad,  Avidenin^  jKisteriorly ;  in  front  if  bears  a  d-toothed  slender 
rostrum,  two  teeth  being  near  the  point  uf  origin,  and  two  on  the  distal  portion the 
lower  mai^n  la  «itire.  On  each  side  of  the  rostrnm,  and  about  half  its  length,  stands  a 

*  tk'e  «j>ccittc  deiicriptloD,  p.  441. 
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strong  acute  spine.  Bdiow  th«  orbit  ihe  front  margin  is  prodnoed  into  a  short  tooth. 
The  posterior  margin  of  the  earapace  is  rather  deeply  holioired  dorsally;  the  sides 

are  do*']). 

The  plcon  is  about  twice  as  long  as  the  carapace ;  its  seooad  segiueat  is  not  yery  much 
prodneed  on  the  sides. 
Tlie  telson  is  long  and  tapering,  with  a  deep  groove  along  the  centre ;  its  extremity 

liears  two  long  spines,  with  a  short  one  at  each  side  (fii^.  4i). 

The  fii'^it  and  iiriu'  ffii;.  .")  luivc  the  IkisiiI  joint  Iji-ijad  and  produced  on  the  outer  side 
into  a  spine  wliicb  reiiehes  to  lite  muidie  of  the  second  joint ;  the  inner  side  bears  a  small 
tttherde  near  iU  base;  the  apex  of  the  joint  hears  A  transverse  comb  of  small  spiuules 
both  above  and  belovr.  The  secQitid  and  third  joints  together  barely  equal  tbe  first 
in  Icnirtli,  and  the  latter  bcara  a  very  short  joint  on  its  outer  side,  bomirhich  springs  tlie 
short  thick  il  iir<'lltun,  the  innpr  H.-tirdlum  bcin^  long  and  slender. 

Tlie  second  antenna-  liave  the  peduncle  slightly  exceeding  in  length  the  ixjduncle  of  llie 
upper  pair.  The  scaphoccritc  is  long  and  rather  narrov,  and  is  produoed  into  a  spine  on 
its  enter  marj^n,  which  is  subequal  with  the  pedanole  in  length.  The  flagellum  is  longer 
than  tbe  whole  body  of  Mie  animal. 

The  mnnilililrs  'ii'^.  I'A  lirivp  n  evlinilric:)!  iiuilar  process,  a  short  and  much^reduced 
cuttinj^-tuotii  (psnlistoiuu),  and  a  iJ-jointed  palp  ^synaphipod). 

The  first  maxillic  (lig.  7)  are  two-branched,  the  larger  (outer)  brand)  coiisi^stiug  of  an 
obovate  plate  fringed  with  set«e. 

Tlie  seeand  maxilla  (tii^.  8)  is  throe-branched;  the  inner  branch  small,  very  short,  and 
broad;  the  second  liiiii;-  ;ind  pliiii'-likc,  It'tid.  and  fritiLT''*!  wiUs  v-c'st';  the  third  slender 
and  stilil'orin  ;  ni:isli<robninehial  plate  wide,  produced  both  back  and  iVuiit. 

Th(!  first  maxillipod  (tig.  !>}  bears  a  bilobed  uiasiiggbmnchial  plate,  a  Ibit  broad  basal 
plate  fringed  with  setie,  a  Ion:?  cyliodrieal  branch,  and  on  tbe  inner  side  ot  the  latter  a 
smaller  more  slender  branch  (ecphysis:  ). 

Tlif  spcuikI  iiiaxillipeds  (first  snnthnpoda  uf  Spcnr-c  l^afe)  (Hl;-,  10)  have  a  short  broad 
plate  on  the  inner  face  nf  tlic  coxa,  aud  on  its  outer  a  short  hiancliial  plume;  the  basos 
carries  a  long  cylindrical  branch  IViugcd  towai'ds  the  extremity  with  sctaj ;  the  ischium 
and  meros  are  short,  broad,  and  curving  round ;  the  carpos  is  broader  than  long,  and 
bears  a  very  broad  but  short  propodos  fringed  with  hairs. 

Tbe  third  iiui\illi|)t  ds  are  hnig  and  pediform  ;  the  basal  joint  is  furnished  with  a 
slender  single-jointed  bnuiei),  and  there  is  no  trace  *)f  brancliias  on  the  limb. 

The  first  pcreio]>oda  are  well  develojted,  aud  arc  rough  on  tlieir  outer  surface  and 
edges  with  small  spinules ;  the  long  triangular  meros  and  the  short  carpos  (which  latter 
ends  above,  or  rather  on  (he  outer  .side,  in  two  or  three  strong  teeth)  have  deep  socketsat 
their  cxtremit'i  s  1o  ivceive  tlie  base  of  tbe  suceeeiing  joint. 

The  scconil  jiereiopoda  (fig.  11)  are  lonir  and  slender  ;  tlie  Iwi-ios  is  very  sliort,  the 
ischium  long  and  divided  into  two  uneipial  joints,  the  lueros  still  longer,  and  also  divided 
into  two  joints,  the  carpos  seveu'jointed,  and  the  propodos  short,  with  a  minute  chdate 

(I;ti'i\  los. 

I  iu'  I  ( 1  itive  value  of  the  joint*,  of  this  limb  is  rather  difficult  to  estimate.   If  we  count 
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the  first  four  joints  as  normal,  and  then  regard  all  tliose  Vn  tu  LiMi  ilio  fourth  and  tlio 
propodus  as  forming  the  Ciirpo«,  bbuu  the  latter  is  nine-jointed.  But  a  glance  at  the 
limb  itself  seems  to  suggest  tbat  this  is  a  forced  and  not  very  zmtnialmode  of  treating  it. 
The  normal  mode  of  folding  the  limh  into  three  parts  takes  place  at  what  I  have  assumed 
to  he  the  distal  ends  of  the  ischium  and  meroa  respectively.  On  the  other  assumption  I 
should  de^rihe  th(^  ischium  and  ineros  as  stniiijht,  the  latter  ahout  h.ilf  ;i>^  long  us  tin* 
former,  tlic  carpos  as  ninc-joiuted,  first  juiut  about  as  long  as  the  two  preceding,  second 
half  a*  long,  remaining  scvoi  usually  hent  at  a  oonsiderable  angle  and  not  quite  so  louic 
as  the  first  two. 

The  third  to  the  fifth  perciopodn  are  wcW  developed  and  diininish  in  site  posteriorly. 
The  dactyln  ffi-^'.  12)  are  strongly  ttjothnrl  helow  so  as  to  he  twn-cbnvcil. 

A  small  tubercle  projects  from  the  sternum  between  the  bases  of  the  third  pereiopoda, 
and  a  larger  keeled  protuberance  between  the  bases  of  the  fonrth  pair.  This  latter  sternnl 
segment  is  produced  posteriorljr  ioto  two  small  acute  lobes  (fig.  3). 

The  first  plcopoda  iu  the  males  have  a  stout  basal  joint  longitudinally  folded  at  right 
angles;  the  two  foltaffnus  ]vlMti's  nre  slofxlir  and  acute,  inil  tlic  outer  projects 
outwardly  n«irly  at  rigiit  angles  to  the  inner,  so  as  to  stick  out  from  the  sides  of 
the  animal  like  two  minute  fans. 

The  suooeeding  three  pairs  of  pleopoda  have  the  hasal  Joints  mtlier  long  and  stout^  and 
the  foliaceous  pLatss  subequal  with  them  in  length.  Tlie  fifth  pair  are  shorter  and 
thicker 

The  sixth  p:<ir  have  the  foliaceous  pintt's  subcqual,  narrow  and  rounded  at  the  cud, 
and  somewhat  exceeding  tiie  telsou  iu  leugtli. 
The  dimen8i<ms  of  a  male  specimen  M'crc : — 

nn. 

V.HUro  Ipit^'ili   77 


Lcugtli  (tf  <:jirai)iu:e  to  extremity  of  rustium   S5 

D^h  of  wrBpsce   14 

Length  of  rostrum  fr»m  int  dortal  tooth  .   11 

pleoa   52 

„      telwn   12 

„      first  antennae.   28 

„        "icrniui  aTitcilll{e   86 

„      peduncle  of  satue   12 

„      extenal  maxillipeila   51 

fint  pereiopoda   88 

„      second  pereiopoda  ...............  87 


SiMiat,  I  have  only  met  with  this  species  in  roek^pools  from  the  following  localitica . — 
Cape  Caiiiii])(  Il,  Sumner, Moeraki, Otago  Heads,  aud  Stewart  Island.  Filholalao leoords 

it  From  Cook  Straits. 
Diatribulioii.  Australia. 
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Genus  2.  Hifpolxte»  Leacb,  1815. 

The  generic  chaiacier,a«  limited  by  Spenos  Bat^  is  giren  at  length  in  tUs  'GhaUeager  * 
Macrtira,  p.  687. 

1.  iriPPOMTTE  BrriDlROSTKls,  Miers.    (I'latf  28.  (iirs.  13-16.) 

1876.  Virbitu  bifidirotiru^  Uitn,  Ann,  k  Mag.  Nat.  liist.  uat.  4*xvti.  p.  224;  Cat.  N.Z.  Crtut.  p.  81, 
pi.  11.  fig.  1. 

Cara{>ace  with  a  pnuniaent  acute  spine  over  the  eje^wcket,  a  second  saboenlar  spinnle 
on  the  front  maigin  jiut  between  the  bases  of  the  two  pain  of  antenoie,  and  a  thicd  jnst 

close  to  the  margin  lichind  llie  base  of  the  see^»u]  smtenna;  iafevo<>Aateri.or  angle 
gi)hncutp.  nostrum  stihoqual  %vith  or  sli'^litly  !i>iit^rr  than  the  carapace;  upper  miirgin 
with  two  teeth  placed  just  above  the  eyes,  and  a  minute  notch  at  the  apex;  lower 
margin  with  five  to  seven  teeth. 

The  plecm  is  sharply  bent  (in  all  spirit-specimens)  at  the  extremity  of  the  third 
segment,  the  dorsal  margin  of  Avhich  i»  slightly  produced  and  hood-likiv  Tlic  fourth  and 
firth  <;e<^'meTits  hnw  their  inferior  margins  produced  considetably  back  into  rounded  and 
sulnicute  lobes  respectively. 

The  felson  is  long,  uurrow,  and  slender,  coding  at  its  slightly  rounded  apex  in  a  row 
of  small  spinules. 

The  ophthalmopcds  (fig.  13)  are  rather  elongated,  and  scartely  dilated  towards  the 

extremity;  the  eyes  only  occupy  about  a  third  of  fhiir  lenc'th. 

The  lirst  antenuje  (fig.  I  t)  have  the  tirst  joint  of  the  peduncle  flattened,  and  hi-oadeued 
on  the  inside  into  a  narrow  wing  which  ends  in  a  epine ;  the  basal  scale  is  aciitu  and 
nearly  as  kmg  as  the  lirst  joint  of  the  jiedunde.  The  outer  flagellum  is  short  and 
imperfectly  segmented,  as  seems  to  he  usual  in  species  of  thi?)  genus. 

The  <!pcond  antenna*  have  the  peduncle  very  .short,  and  the  scnphocerite  oval  and 
reaching  lieyond  the  extremity  of  the  ro&trum;  the  flagellum  is  very  slender  and  often 
as  long  as  the  entire  animal. 

The  third  maxiUipeds  (fig.  IS)  are  long  and  stout;  the  third  joint  is  snliequa]  in  length 
to  tlif  f(»uHh  and  fifth  together ;  the  latter  tcrmioatcs  in  a  number  of  minutt^'  spines 

The  first  pereiopoda  (fi'j;.  l(')  arp  vtiy  short  and  stout;  the  carpos  is  produced  on  its 
upper  niai*gin  ijito  a  blunt  spine;  the  propodos  is  subquadraf«?  in  tonii. 

The  second  pereiopoda  are  nearly  twice  as  long  as  the  first  pair  ;  the  iscliium,  meros, 
and  carpos  are  about  auheqnal  in  length,  the  Intter  being  three-jointed  and  having  the 
middle  joint  the  shortest;  the  propodos  is  short  and  straiglit,  with  a  stout  straight 
tlaetv  los. 

The  succeeding  pairs  of  pereiopoda  are  long  and  well  developed;  tlie  propoda  have  a 
few  long  spinules  on  their  lower  margins,  while  the  long  straight  dactyla  are  pcctiuately 
spinod. 

The  pleo2K>da  are  well  developed,  and  the  inner  branches  of  the  females  bear  a  well* 
developed  process  (stjlamblys  of  Spence  Bate). 

iil* 
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Thf  s!xt!»  p:iir  nro  narrow  and  ratlirr  lon^n  r  than  tho  telaon;  the  outer  oae  with 
a  two-spint'd  outer  marj^in  and  a  well-dcvelojicd  ducresis. 
The  dimensions  of  u  mature  female  were : — 


Kiitin-  length  ...41 

LengUi  of  carapa(%   14 

„      Toatnim   7 

„      iiixtli  aegment  of  ploon   4 

„       tdsuti   6 

„       fint  auteune   US 

t,      tint  pemopoda   fi 

„      aecoiKl  jteraiopoiia   7 


CoUmr.  Specimeiui  takea  in  the  tiawl  outside  Otago  Harbour  were  lir^ht  gieen 
when  alive. 

Jlabitat.  Kfn«^p<iru  <J.  Mc^rnhrm),  Otai;o  Ueods,  20  fathoms  (trawled);  Paterscm 
lulet,  Stewai't  isiaud,  iU  I'utUoins  (dnxtijed). 
JMc^ntaAoi*.  Confined  to  Kew  Zealand. 


Genus  3.  Mkuhippoia  rr:.  E.ito,  1888. 
'  Chatitiiigci- '  AliM:rura,  p.  Gi8. 

1.  Meiuiii'poi.yte  .si'iNii'iioxs,  ^F.-Kdwanl-;. 

1837.  Hippolijlt  )>jjiHi/rutu,  M.-Edw.  Hist.  Nat.  Crust,  ii.  p.  Z77. 
1813.  Hintafyte  vmOfruu,  White,  DiefF.  N.  Z.  ii.  p.  268. 

Hip/iofntr  .'rjiinifrini^,  MifT'i.  f';it.  X.Z.  Crust,  p.  80, 
'iHHT).  Hi/tjioiyle  ejtDiifi-diiK,  I'llliul,  Mi^s.  th\  File  Curiipltell,  p.  -l.JI,  pi.  .">•'{. 

Tlic  following  is  tiie  description  given  by  Hlhol  {/.  c.  p.  VM) : — "  The  smooth  cara|}iice 
lican  on  ita  antwior  and  mediau  portion  a  very  strong  spiue  (ro«trum),  which  readies 
beyond  the  l^nwt  of  the  ^es.  This  spine  has  on  the  anterior  portion  of  the  upper  mar;^ 

two  acute  teeth  directed  forwards.  Two  much  smaller  spines  are  pi"oduoed  on  the  median 
line  ircmedintoly  iM'fnnd  the  tirst  one.  'I'hesso  are  reduced  and  are  rlin  ofcd  upwards  and 
forwards.  Immediately  outside  of  tlie  frontal  anterior  6pine  arc  two  other  loag  spines 
without  teetb,  which  pruject  as  far  aa  the  spaee  between  the  two  little  teeth  on  tho 
rostrum.  The  ocular  pedunde  is  completely  hidden.  The  first  antenntt  have  the  basal 
joint  rather  large,  and  they  Ix'ur  two  flagella,  the  one  long  and  slender,  the  other  short 
and  stroni^.  and  nlwtit  half  a<!  Inn"  as  the  prf^cMlingone.  The  second  antenna?  have  only 
one  flageliuui ;  the  outer  portion  of  tUo  upper  margin  o£  the  basal  joint  is  two-toothed; 
the  jMtlp  !!»  moderately  enlarged..  'JQie  first  two  pairs  of  feet  are  slightly  developed  and  of 
equal  length;  each  of  them  ends  in  a  small  didactyle  hand.  Tba  second  pair  is  shorter 
than  the  third,  and  its  <',;trpo8  is  multiarticulate}  it  ends  in  aver/  small  didatrtyle  hand. 
Tli<>  third  t«ir  of  feet  is  tho  stron;,'r-t.  The  upper  marj;in  of  lh«  tliird  joint  of  the  last 
three  pairs  of  iect  cuds  iu  a  tiuiuU  spine ;  the  extremity  of  the  lingers  hears  on  its  inferior 
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margin  three  or  four  little  infts  of  hairs.  The  third  niaxillipeda  are  long,  pediform,  and 

niflii  r  I'licTf^;  the  terminal  joint  ^'nds  in  an  acute  apex.  The  length  from  the  appx  of 
the  Irontal  spine  to  the  extrfinity  of  tin-  trlwn  is  37  mm.  The  tcl'^on  !•»  remju'kablp  ou 
account  of  the  triaogular  form  of  its  apex ;  it  bears  tlireo  pairs  ot  snviU  spines,  of  wliieli 
one  is  very  much  rediioed  nod  scarcely  visible. 

**  Thii  spedes»  which  I  collected  at  loflr  water  in  the  rock-poolB,  appears  to  me  to  he 
rather  abundant.  It  occurs,  without  any  indication  of  its  habitat  in  New  Zealand,  in 
the  onlli'ciions  uf  tlic  Museum  of  Paris.  The  development  of  tlie  suborbital  spines 
enublcs  it  to  be  recognized  at  the  ftrst  glance." 

BaMtat.  LyaU's  Bay,  WelUugton  {FUhol). 

DidribiUum.  Confined  to  New  Zealand. 

1  have  not  met  with  this  species. 

Spenee  B:ite  suggests  tlrat  J/.  orlentaUs,  one  of  the  'Challenger'  spocii  s  ttcscvibed  by 
him,  and  w  hich  uiui  takeu  oil  Kew  Guioea  iu  CUO  fathoms,  is  the  same  species. 


Genus  4.  Xauticaiiis,  Bate,  1H88. 
'  Challeoger '  Macrura,  p.  602. 

1.  Nal'TICakis  Stewartf,  G.  M.  Thomson.    (Plate  29.  fig.  1.) 

IHHK,  Wtppiilyte  Steiiarli,  G.  M.  Thomson,  Iran-*.  N./..  lust.  xii.  p.  '2')\),  pi.  1:5.  fig.  1. 

Carapace  relativeiy  deep,  depth  nearly  rqnnl  to  half  its  Innq^th  ;  surface  sniootli ; 
suhoculur  spine  well  developed;  infero-anteriur  margin  produciil  iiuo  a  small  spiuc. 
Bostrum  very  acute,  about  as  loog  as  the  rest  of  the  carapace;  upper  uiarg.u  witb  six 
promin^t  teeth,  lower  produced  deeply  and  with  two  acute  teeth. 

Pleon  with  the  third  to  the  tifth  segments  produced  liackwards  on  their  lower  margins 
into  acute  teeth ;  sixth  segment  also  produced  back  into  an  neute  tooth  ou  either  side 
above  the  lower  margin,  which  bears  the  characteristic  movable  spine. 

Telson  narrow-oval;  apex  rounded,  hearing  two  spines  and  a  number  of  slender 
setsB. 

Ophthalmopods  short  and  thick;  eyes  occupying  the  .slighfly  dilati^il  upper  half. 

Pirst  antnm;i>  have  tlie  basal  joint  longer  \\rxn  thp  nr\t  two  together;  stylocerite 
reaching  to  extremity  of  the  second  Joint ;  inner  tlugeilum  not  much  lunger  than  the 
peduncle,  considerably  stouter  than  the.  outer. 

Second  antennse  with  a  slender  peduncle,  equalling  that  of  the  first  pair  in  length ; 
flagelltim  ?  (missing);  scaphocerite  twice  as  long  as  the  peduncle,  very  narrow  and 
tapering,  the  spine  reaching  bcyoiid  Mh;  foliaanjus  plate. 

The  mandiljles,  mRxillie,  and  maxillipeds  closely  resemble  tlie  same  organs  iu 
H.  mtsrwm  as  figured  by  Spence  Bate  ('Challenger '  3Iacrui-;i,  pi.  lO*^). 

The  pereiopoda  are  simiUr  to  those  of  JS.  mtrioni*.  In  the  second  pnir  the  cnrpos  is 
14-ld-jointed.   In  the  succeeding  pairs  the  claws  arc  all  didaetyle. 
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TLc  following  arc  the  uinicnsious  of  the  only  specimea; — 

ntti 


Length  of  entire  auimal   3H 

„      carapace   10 

u  nstfim    ................  5 

„       pk-ou   15 

„      third  aegmeiit  of  pleou   2  5 

„      sixth      „       u    2 

„     telwa   3 


Uabital.  A  solitary  specimea  was  taken  hy  the  dredge  in  Patersou  Inl<it,  Stewart 
Ithnd,  ia  10  fnthomB. 
Di^riiuium.  Conftned  to  New  Zealand. 

This  species  is  su  near  3'.  morioii'm,  Jl:\t(\  that  I  retain  it  with  some  heaitation.  It 
differs  markedly  iu  the  dentition  of  tlie  rostrum  ;  and  although  this  is  a  very  conspicuouit 
character,  yet  I  nm  inclined  to  thiuk  that  it  is  a  variable  leature,  and  consequently  u£ 
little  value  as  a  specific  distinction.  Bate  describes  the  tdson  «»  bearing  three  psin 
of  spinulest  rather  an  unusual  feature  in  the  family.  My  spectmra  has  only  the 
usual  two. 

The  '  Clmllcntrer '  spocim«-n?  of  X.  nmrinuls  woro  takm  off  Marion  Ijiland  in  09  fathoms, 
uiui  J'rince  J:]d\vnrd  Island  in  110  fathoms,  both  localities  nearly  due  south  of  Africa,  and 
off  the  Falkland  Islands  in  South  Am«aea  in  IS  fathoms. 

Family  PANBALIDiE. 
Genus  1.  Ficsioxiea,  Bate,  1888. 

1.  FLEBIOKIKA  SKlIILfTIB,  Bstc 

1888.  Bate, '  CbaUenger '  Mscrura,  p.  <M4,  pi.  118.  %  3. 

Eja¥tat.  Off  the  Keimadcc  Islands,  520  fathoms. 

Dii^ribuiim.  Philippine  Isiaads,  Borneo,  Fiji,  and  east  coast  of  Austinlia,  from  250  to 
1200  fathoms. 

Genus  2.  I'anualls,  Leach,  1S17. 

1.  Faxdalus  vaqkqcvlus.  Bate. 

1888.  Bate,  'Chnlleiiger'  Macrars,  p.  667,  pi.  115.  fig,  1. 

BabUot.  Stations  166  and  107  in  Tasman  Sea,  west  of  New  Slealand. 
JXalri6uiion*  Confined  to  Ne^v  Zealand. 
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Tribe  3iONOC ABFIBEA. 

Family  ATYID^. 

Gonus  1.  XiiHOCAltis,  von  Mart  en 1872. 
X'ljihdrnris,  von  Martens,  Arcii.  f.  Natuiir.  xxKviii.  )>t.  1,  p.  l-'V.t  (  l^T'}). 

*'  nostrum  slcmJer,  compressed,  dentate,  nsually  ionsj.  All  tlie  p  jrciopodii  .slender  and 
nfitli  exopodites ;  carpal  joints  of  fiTsfc  two  pairs  witbout  a  distal  exc&vation,  articulating 
in  a  noranat  way  with  the  pwxiinal  end  of  the  propodns,  Abdomoi  witb  sixth  segment 
elongate;  tclsnn  slender,  iruncate  at  tip."  {Morjf  J,  EfUMwif*  The  Brachyuiu  and 
Maerura  of  Porto  llico.'  p.  118.) 

1.  XiPHocAKis  cuaviKOATan  (Heller),  G.  M.  Thomson.   (Plate  SB.  figs.  2-13.) 

1865.  CariSnm  tminatr^t  Heller,  Voy.  No**v«,  Crust,  p.  105. 

\H7G.  Caridina  curvirotlrh,  Micr*,  Cnt  ?v.Z.  rnist.  \\.  7H. 

18ry.  Ltander fliivinliti*,  G.  J[.  Tlionisioii,  Truiis,  N  Z.  Inst.  vol.  xi.  p.  231,  j  l.       fi^.  A  2. 

Carajmcti  neai'ly  twice  as  long  as  deep,  the  lower  margin  curved  in  towards  tho 
body;  front  furnished  with  a  prominent  spine  aboye  and  another  below  tho  eye- 
socket.  Bostrum  slender  end  slightly  cnrred  upwards,  ll-~12-tootbed  above,  beginoini; 
as  a  slight  cnst  on  the  campaee,  with  two  or  three  teeth  behind  the  eyes,  a  eentnil 
^n-oiip  or  four  or  live  in  front  of  the  eyes,  and  three  or  four  small  teeth  close  to  the 
apex ;  4i-U-toothed  below. 

Fleon  haTing  the  second  segment  greatly  dilated  in  the  females,  extending  forward 
over  the  posterior  margin  of  tlie  carapace ;  fourth  and  fifth  segmoits  with  their  infero- 
posterior  margins  produced  hack  into  ang\ilar  projections,  which  arc  more  OT  leas  fringed 
with  sctie.    Si.vth  segment  nearly  as  loncj  as  the  fourth  and  flfHi  together. 

Telson  (fisj.  3)  rather  long,  narrow,  and  slightly  tapering ;  on  each  margin  it  bears  two 
short  spines  on  its  distal  half.  Tho  extremity  is  slightly  rounded  and  ends  in  two  very 
short  marginal  spines  and  about  six  slender  short  setae. 

Till'  ()i)Iitliahno{)()<I  i  an*  nearly  pyriform,  the  upper  half  being  occupied  by  the  huge 
rouiulrd  eve;  tlic  ])«'i1umc1p  has  a  ininnte  rottiulrd  lob  -  just  u(  i(s  Itasic  on  tho  iimcr  side. 

'liie  lirst  antcnnse  (hg.  1)  have  the  peduncle  rcaclang  ulmust  as  tar  as  tho  extremity  of 
the  rostrum.  The  Qrst  joint  reaches  beyond  the  opblhulmopod,  and  Irom  the  base  of  its 
outer  margin  there  projects  forward  a  stout  stylocerite,  whidi  reaches  halfway  along  the 
next  joint;  its  outer  margin  is  nisi>  siHitcwhat  produced.  The  second  joint  is  shorter 
than  the  th-sl,  ubih'  tho  third  is  only  about  half  as  lon:^  as  the  serond.  The  flagella  aie 
both  rather  slondvr,  the  oiitor  In  :ug  iuiperfeclly  divided  into  two. 

The  second  auteniue  (  tig.  b)  have  a  slender  peduncle  reaclung  otdy  U)  the  middle  of 
the  second  joint  of  that  of  the  first  pair;  the  second  joint  is  produoed  on  its  outer  margin 
into  a  short  spine.  The  scaphocerite  is  produced  along  its  outer  margin  into  a  spine 
which  reaches  the  extremity  of  tlie  peduncle  of  the  finest  antennn,  while  the  oval-pointed 
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I'oliaccoiis  plnt<>  i<:  prndnoor!  considerably  beyond  it;  the  fli^yllliifn  is  slender  and  nearly 
as  long  as  tJhe  body  ul  tlie  aninmL 

The  mandibles  (fig.  (i)  have  a  verjr  diilanct  curred  nMOar  profsess  and  a  ▼dl-developed 
four-toothed  eattine-p]af;e ;  there  is  no  palp  preeent. 

Thft  first  inaxillic  (fig.  7)  nn-  small,  feeble,  and  three-branched;  the  outer  branch  is 
filiort,  ovate,  nnd  bears  two  fine  trrmitinl  sctu- ;  the  middle  one  is  the  larijcst  and  ))roadens 
distally,  its  edge  boiug  fiiuged  ^vith  short  spiues ;  the  inner  is  short  and  hm  a  rounded 
findy  setose  edge. 

The  second  maxiUte  (fig.  8)  consist  of  two  distinct  processes:  an  inner  formed  bj  two 

hroad,  straight-^dged,  overlapping  plates  with  a  thick  fringe  of  setjc  on  their  edges,  and 
OA'erlapped  at  their  base  by  two  smaller,  roinuicd,  fi  ini^inl  plates  ;  the  outer  proee'.-s  rxtendn 
forward  into  a  slender,  rounded,  fringed  plate,  and  Iwekward  into  a  long  slender  portion 
ending  in  long  sette,  which  lie  in  the  branchial  cavity  of  the  body.  Between  the  twu 
main  portionB  of  the  limb  there  is  produced  a  very  small»  slendert  and  mdimentaiy  oiie- 
jointed  proees.s,  only  visible  under  the  microscope. 

The  first  ma.villipeds  ffii:,'.  !))  are  tw  o-lohed,  tlie  inner  lulu-  hein^:  s-'cmicirciilnr  ,nnil 
fringed  on  the  straight  inner  edg«!  with  numerous  setae,  tlie  outer  sliorter  and  thinner  ; 
between  them,  and  uppareutly  projecting  from  the  basal  joint,  is  a  long,  slender,  sliglidy 
flattened  process. 

The  second  niaxillipcds  ({!•;.  10)  have  a  short  podobranehia  on  the  coxnl  joint,  and  a 
]nr[^  phimose  liviineh  (ecpbysis)  on  the  basos;  the  ischium  is  .short,  the  meros  still 
slio»t<;i-,  while  ihci  earpos  is  dilated  into  a  short  fringed  plate;  the  propodos  is  bent 
against  the  preceding  joints  in  the  form  of  a  large  fringed  plate.  I  can  find  no  tracu  of 
a  dactyloa. 

The  third  maxilHpeds  (tig.  11)  are  long  and  pediform,  four-jointeJ ;  the  short  haf^uX 
joint  cnn  ie!;  n  long  exopodite ;  the  next  three  arc  hmg  and  subequal,  the  terminal  one 
bearhi:,'  numerous  spines. 

The  iir.st  pereiopoda  (tig.  12)  are  comparatively  short  and  stout ;  the  exopodite  reaches 
nearly  to  the  propodoe;  the  earpos  is  short,  broadened  at  its  deeply  excavated  apex ;  the 
stout  propodos  articulates  with  it  at  its  lower  angle;  the  dactylos  and  pollex  are  thick, 
spoon-excavate  on  their  inner  laces,  and  farnisbed  with  a  thick  tuft  of  hairs  at  their 
extremities. 

The  second  iR'reiopoda  (tig.  loj  arc  considerably  long<.'r  and  more  slender  than  the  first 
pair;  the  exopodite  reaches  only  to  the  extremity  of  the  meros;  the  earpos  is  loag;» 
excavate  at  the  tip,  and  the  propodos,  which  resembles  that  of  the  first  pair  but  is  more 

slender,  is  also  attached  to  it  by  its  lower  angle. 

The  three  jiosterior  paii-s  arc  long  and  nearly  unarmed,  e\e  pt  for  n  ^'ew  spinules  on 
the  meros  and  propodos;  the  daclyla  are  simple;  each  linii)  liears  u  weil-develupwl 
exopodite. 

The  pleopoda  have  attongly  developed  foliaceous  plates,  and  each  bears  a  stylamblys. 

The  sixth  pair  have  the  basal  joint  short,  and  produci'd  on  the  outer  margin  into  a  tooth  ; 
the  foliaceous  plates  arc  subequol  in  length,  and  the  outer  is  crossed  by  a  weU-deUued 
diuresis. 
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The  foUowiog  are  the  dimttnioni  of  a  mature  female:— > 

mia. 

Length  of  eatira  animal    .*.   9tf 

„       carapace    9 

„       rostrum    •..   8 

„       pleon   22 

^     Hccotid  segmeDt  of  pleon   S 

„       sixth        „           »   •'■> 

„        tclsoD   G 


JJdhitat.  Freshwater  streams  apimrently  throughout  the  Colony.  I  have  it  from  tlie 
ueighhourlmod  of  Dunodin,  Christchurcli,  Nelson,  and  Grryraontli,  also  fwrn  thp  "Ruller 
River  in  the  South  Island;  and  from  the  Waikato  and  the  neighbourhood  of  Auckland 
in  the  North  Island. 

JtMnbtOiom.  Confined  to  New  Zealand. 

This  species  Is  distinct  &om  the  Australian  X  compremt,  the  moat  conspicuous 
difference  beinsj  in  tho  number  of  spines  on  the  rostrum.  While  .1'.  curcirostrtH  shows 
only  slight  variation  in  this  respect,  the  Australian  form  is  ratlier  variable.  Ortmann 
(Froe.  Acad.  Philadelphia^  1891,  p.  400)  itatee  that  it  has  from.  20  to  24  teeth  on 
the  upper,  and  from  3  to  4  on  the  lower  mar^'n.  But  the  following  figures  give  the 
dentition  of  a  number  of  specimena  from  different  localities,  the  first  flguie  representil^ 
the  numher  of  teeth  om  the  upper,  and  the  second  the  number  on  the  lower  margin : — 

From  Victoria. — (1)  26 — 2  ;  (2)  14 — it,  this  one  had  the  end  broken. 
From  N.  S  ^Val^s.— fl)  31—9;  (2)  23—7;  (3)  24—6;  (4)  24—5;  (.=))  26—4. 
I  roni  Norfolk  JsJand.— (.Ij  31—5  i  (2)  27—9;  (3;  34i— 7 ;  (4)  25— ti  ;  (5)  22—7. 
Fimn  Norfolk  Talnnd.— (1)  82— 8 1  (2)  21—2  ;  (3)  17-^. 

The  last  three  belonged  to  a  form  Mmaiier  than  those  previously  received  fi"om  Norfolk 
Island,  and  haring  a  diorter  niitrum.  Ecom  the  abo?e  it  appears  that  the  dentition  of 
X.  eampr^aa  may  he  cxpreaaed  as  follows: — ^1Tpp«r  margin  with  17-34  teeth;  lower 

with  2-9. 

It  is  interesting  to  notice  that  while  one  slightly  variiiLlc  .spt-cics,  X  cmnpremft.  should 
range  from  Australia  (inchiding  Nortolk  Island)  to  Japan,  a  quite  distinct  one,  which  is 
also  diatinot  from  the  Amwican  X  elonffafo,  ooeoxs  in  New  Zealand. 

family  VAUmomDX. 

Genus  1.  Acantbsfuxka,  A.  Milne-Edwurds,  1881. 

1.  AcANTOBPnTRA  sic.\,  Bate. 

1888.  Bate,  '  Challenger '  Macrura,  p.  730  pi.  125.  fig.  1. 

Ilabitdf.  OlTCaiu;  TurnLitrain,  1100  fathoms;  off  Eflst  Cape,  TOOfathoms;  and  off  the 

Korniadcc  Islands  at  520  and  OiiU  latboms. 

SJiCOMi  SKRIES.— ZOOLOGi',  VOL.  VIIT.  fiB 
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DklriMio»,  This  species  occora  both  ia  the  Atlantic  and  Pacific  Oceaus,  aad  frum 
Japan  in  the  north  to  New  Zealand  in  the  aouih,  at  depths  varying  from  200  to  aa7>l 
fathoms. 

2.  AcAN'THfiPiiVRA  i!itA{. H vTK LS( ).\  I s,  Bate. 

1888.  i]ai€,  '  Challeugcr  '  Maci  ura,  p.  Ti^,  pi.  i'Hj.  lig.  7. 

Habitat.  Off  the  Kermadec  Islandn  at  depths  varjiug  from  200  to  630  fathoms. 
DktriiwUoH,  Seas  of  Japan,  Philippines,  Sanda^  and  the  Falkland  Islands  at  depths  of 
200-2040  fiithoms. 

Genus  2.  Pal^bkon,  Fabridna,  1708. 
1.  PALiEHOK  AFFUfU*  M.*EdirBnl8. 
1887.  Pabtmim  wghdt,  M.-Edw,  Hiit  Nat.  Cnnt.  ii.  p.  391. 

Puhtmon  (ijfiniii,  T1mii!i,  T'.S.  Txplur,  Ivvpcil.,  Trust,  p.  5H1.  pi.  ;?8.  fig.  5. 
18H8.  Palamon  ojfinu,  Bate,  "  Cballcngcr '  Mocruru,  ji.  "82,  pi.  12b.  fig.  5. 
1887.  Pabmon  Quoiawi*,  M.-Edw.  Hist  Nat.  Cruat.  ii.  p.  393. 
1848.  Paltemon  Quoiantu,  White,  DieETcub.  Yoy.  K.  Z.  ii.  p.  988. 
1876.  Leander  affinix,  Miers,  Cat.  N.Z.  Crust,  p.  K.'>. 

Bate  Htfttes  (/.  c,  p.  782)  that  this  specios  is  only  distinguished  frnrn  P.  squilla,  Fabr., 
of  Europe,  bj  havin;^  ttte  apex  of  the  rostrum  bilid,  and  four  teeth  instead  of  three 
on  the  nnder  margin.  But,  as  Mi«9  points  out,  "  the  number  of  teeth  Taries  in  a 
large  series  of  specimens,  while  the  bifid  appearance  is  caused  hj  the  greater  or  les« 
approximation  of  the  anterior  tooth  of  the  upper  series  to  tlie  apex  of  the  rostrum — also 
a  variahlp  character."  And  on  tiiis  iriound  lie  unites  P.  Quoiamis,  il.-Edw.,  with 
P.  Oiffinia,  an  opinion  1  quite  agree  witli.  i  have  never,  however,  found  a  specimen 
■witii  only  six  teeth  on  tlie  upper  margin  of  the  rostrum,  and  I  have  examined  an 
immenae  number  from  Tarious  parts  of  the  Colony.  The  number  varies  from  seven  on 
the  unper  and  three  on  the  lower  to  nine  and  six  re.speiitively. 

Thi^  the  eommonest  Shrimp  in  New  ZnnlaTul,  and  is  the  only  one  I  have  seen 
offered  for  sale  in  the  tisli-shops  in  Dunedio,  Chri.stcluirchj  and  Wellington. 

Eabitat.  Stewart  Island,  dredged,  10  fathoms ;  east  coast  of  Otago  in  TOck-pooU,  &c, 
commonly  between  tide-marks ;  Akaroa,  Lyttelion,  Wellington,  Bay  of  Islands,  and 
Chatham  Islands.  Filhol  piiss.  dc  Tile  Campbell,  p.  -1-3 i)  i-eeord.s  it  from  Campbell  Island. 

lyixtr'fmthn.  A  Avid(>sproail  snufliern  species,  found  at  the  Cape  of  Good  Hope,  coasts 
of  Australia,  Tasmania,  and  in  the  Falkland  Islands. 

?.  Pai^kon  NATATOR,  M.-Edward9. 

1887.  Pakmon  naMor,  M.-Hdw.  Hiat.  Nat.  Croat,  ii.  p.  893. 

1888.  PalamoH  natatvr,  Baii-,  '  Cli»lli-n{;t  r '  Macrura,  p.  781,  pi.  128.  fi-^s.  (i  ic 
18(9.  Leander  erratica,  Dc^iniiR'st,  Ana.  Sac.  l^ntom.  France,  »er.  2,  vii.  p.  87. 
l&GO.  Leaniir  natotor,  Stimpsuu,  Prae.  Acad.  Nat.  Sc.  Pbilad.  p.  109. 

1878.  Leander  natatar.  Mien,  Cat.  N.Z.  Criut.  p.  80. 

This  species  is  included  by  Miers  among  the  New  Zealand  Crustacea  on  the  authority 
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of  specimens  so  labelled  in  the  British  Museum.  I  have  not  met  with  it,  nor  does  it 
occur,  so  far  as  T  nm  nwnrc,  in  any  of  the  local  museums  in  the  Colony,  but,  )}e.'ms; 
a  pelagic  species  of  very  wide  distributioa,  it  is  probably  (|uite  a  correct  refercace.  At 
the  Mme  time,  Pilhol  (Miii.  de  llle  Gampbdl,  p.  434}  states  th«t  Hutton  has  collected 
it  in  the  South  Island. 

Genus  8.  BixuiNis,  Philippi,  18G0. 
1.  BlTUYMls  oiiNATUs,  OHvicr. 

1812.  PttlttiHon  oraafus,  Olivier,  Enoycl.  I'iii.  p.  GGO. 

\H^i7.  FaUeuuM  ornuiua,  M.-Edw.  Hist.  "S&t.  Crust,  ii.  p.  396. 

187ft.  Ptdmrnt  vrnalut.  Mien,  Cat.  NX  Cnut.  p.  87. 

This  is  another  species  of  wide  distribution  in  the  seas  of  the  southern  tropical  regions, 

and  is  introduced  into  the  list  of  New  Zealand  Crustaceii  on  the  autbority  of  Heller,  who 
obtaini'd  it  at  Aiu-klam].    All  llcilcr's  idTOtificatioiis  of  Xcu-  Zi>alaiid  Cru.staces  are,* 
however,  doubtful,  as  the  '  Novara  '  collections  appear  to  liave  got  mixed  up. 

I  have  not  heard  of  its  being  fonnd  at  any  other  part  of  the  Colouy,  nor  does  it  seem 
to  occur  in  the  museum  collections  as  a  local  species. 

Genus  4.  Bbacbtcarpus,  Bat^  1888. 

1.  BRAOHTCAltPUS  AlTDOUINI,  Bate. 

1888.  Bstr,  'ChslleBfer'  Maornr*,  p.  796,  pi.  129.  flg.  5. 

This  specin  is  fully  descrihed  by  Bate  from  a  single  female  speoimeo,  hut  it  w 
apparently  common  in  shallow  waters  round  the  coasts.   The  number  of  teeth  in  the 

ro.Htrum  vuries  from  eight  to  nine  in  tlie  upper,  and  from  four  to  six  in  the  lower  mai^iu. 
When  alive,  tlic  Lody  of  the  animal  is  nejirly  transparent,  tJie  hepatic  rt'irion  bciu?  ?iwn. 
On  placing  the  specimens  in  alcohol  the  green  turixs  to  a  bright  red,  aiul  nuaieruus  r«'d 
star-like  a|>ot»  also  appear  on  the  bases  of  the  limbs,  the  colours  dying  out  after  a  day 
or  two. 

IlabUat,  Cook  Strait*  10  fathoms  (* Challenger*  Eicped.):  Tssman  and  Blueskin  Boys 

10  fathoms,  trawled. 
DUtt'ibiUioH.  Conhned  to  New  Zealand. 

Ilamay  NEMATOCARCINIB^. 

(ii  ims  1.  XEMATOCAucixts,  A.  Miloe-Edwanls,  1864. 
1.  Nem.viocahcinus  rNDui-vrrPEs,  B:ite. 

ISSS.  Bate,  '  Challciigcr  '  Macrura,  p.  801,  pi.  1^0. 

Jhihihtt.  Nnrtli  f  if  I  he  Kcrnmdoc  Islands,  60<J  fathoms. 
Jjiminbutton.  I'hilippincs  tmd  Banda  Inlands. 
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2.  Nkmatocahcini  s  GKACiLis,  Bate. 

1888.  Bate, '  Challenger  '  Macrura,  {>.  815,  pi.  1^2.  lig.  8. 

Sabitat.  Korih  of  the  Kennadoe  Idands,  600  SaUioius. 
J^MtrOnaUm.  Fgi  Idaad*.  610  fathooM. 

.*J.  XEMAToCAiiriM s  sKiutATUs,  Bate. 

1HH8.  Bate,  •  Cbrtlleiigcr  '  Macrura,  p.  819,  pi.  182.  H. 

JIabUat.  Off  East  Cape,  700  fathoms. 

Thu  »peoles  is  deaeribed  from  a  noUtary  specimen.  Bate  eays  (/.  ( .  p.  820),  "amociated 
wttiii  AeenUhephfjra  purpurett  " ;  but  this  is  evidently  a  dip  instead  of  A*  mm*  as  the 
former  species  is  found  only  in  tlie  Atlantio  Ocean,  whereas  A,  Hca  was  tiawled  at 
the  above  locality. 

4.  KBHATOCAVciinTS  HIATUS,  Bate. 
1888.  Bste,  'Ckalknger'  M««nm,  ^  8>1>  pi.  182.  fig.  12. 
This  species  was  constituted  on  a  fragmentary  specimen. 
Habitat.  Off  East  Cape,  700  fathoms. 

Family  STY  LODACTYLID.'K. 

Genus  1.  Si  YLOUACTi'Lus,  A.  Milne-Edwards,  ld83. 

1.  Rtylodactyi.t  s  DiscissiPEs,  Bate. 

Bate,  '  ChnllcDgtT  '  Matrnra.  p.  851,  pi.         fi*.'.  1. 

Habitat.  North  of  the  Kerrnadec  Islands,  000  fathoms.  Described  from  two 
specimens. 

2.  STrix)PACTTT.n8  obientaub.  Bate. 

1888.  Bat.',  '  Challenger '  Macrura,  p.  854,  pi.  138.  fi?.  9. 

Habitat.  North  o£  the  Kerrnadec  Islands,  000  fathoms.  JDesoribed  from  a  solitary 
S|)eciaieu. 

It  is  worth  recording  in  this  pspcr  that,  in  ISO-t,  the  Otago  Acclimatisation  Society 
lihci-;it«!  spcciiticns  of  Pi  ntpus  cdinilicvh/t n.-i.  Oliv.  (oblainrd  from  Sydnoy),  in  Duiirdin 
Harbour.  I  niade  a  protest  at  the  time,  using  as  niy  stroni^cst  argument  to  a  utilitarian 
and  uuscicutihc  body  the  waste  of  money  involved  in  attempting  to  introduce  a  tropi<»l 
species  into  oar  cold  waters,  for  the  south-east  coast  of  the  South  IsUmd  of  New  Zealand, 
as  fsr  north  as  Banks  Teninsula,  is  washed  by  a  cold  southerly  current.  But  some 
fifty  specimens  were  lirought  over  and  set  free. 

Nothing  more  has  Ijri  n  seen  nf  tlu«se  Prawns,  and  il  is  very  improbable  that  any  of 
them  have  survived.  But  bbuuid  tiiis  species  hereafter  he  found  in  New  Zealand  waters, 
tlie  fact  of  their  having  been  introdaoed  will  hare  to  he  taken  into  account. 
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EXPLANATION  OF  THE  PLATES. 


Flaxb  87. 
Kgt.  1-5.  PMUopUtu*  wtOrtttit. 


Fig.  I.  Front  of  carapaos,  from  tbovtt. 

'i.  Base  of  first  anteniu. 
3.  Third  maxilUped. 


Fig.  4.  First  perciopod. 
5.  Tdiaa  end  tail-fiui. 


ifig.  6.  Purt  of  large  male  specimea. 

7.  Front  of  carapace  of  nine. 

8.  Front  of  carapace  of  a  spetttnen  from 

Port  Phillip  (AoBtnlii,). 


Figa.  6-12.  Alpheut  tocialU. 


Fig.  9.  Extremity  of  first  pereiopod  of  &mail 
male  (fimn  imide). 

10.  Extremity  of  third  perriopod. 

11.  Tclson  and  tail-fan. 

12.  Outer  plate  ui  last  pleopod. 


Tlatk  28. 

Figa.  1-2.  Betavt  etquimnnus. 
Fig.  I.  Carapace,  viewed  from  above.  |    Fip.  2.  J  i  Ison. 

Kg*.  8-12.  Ahpe  itilfaii.t. 

Fig.  3.  Portion  of  stern  uiu.  |    Fig.  8.  Second  maxilla. 

4.  Tehon  and  aixth  pair  of  tilcupuda.  9.  Fint  maiilliped. 


5.  First  antenvft. 

6.  Mandible. 

7.  First  maxilla. 


FSg.  13.  Ophthalmopod. 
14,  Fint  anteDiia. 


10.  Second  maxilli[>c><1. 

1 1 .  Second  |)creio|x)d. 

1».  Dactvlos  of  third  pereiop<Kl. 


Fig*-  13-16.  Hippolyte  b'tfidirottrit. 

Fig.  15.  Third  maxillipcd. 
16.  Fint  pereiopod. 


fig,  2.  Side  view, 
8.  'Maaa. 

4.  First  antenna. 

5.  Second  antenna. 

6.  Mandible. 

7.  Fiiat  nMKtlla. 


Plate  29. 

Fig.  1.  NaiUicaris  Stcwarli. 
Figs.  2-13.  Xipkocaris  curviroflris. 


Fig.  8.  Second  maxilla. 

9.  Fint  naxilliped. 

10.  Second  maxillipcd. 

11.  Third  maxilliped. 

12.  first  pereiopod. 
18.  Second  pewiofod. 
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Zn.  On  the  XorpMo^     ^  Cer^ral  Oommkuirm  i»  the  VerU^rakk,  triih  SpeekU 

Beferencc  (o  an  Aberrant  Comtniiiititj-e  found  in  the  Forebrain  qf  certain  Replilet. 
By  G.  Elliot  Smith,  M.A.,  3I.D.,  Felloio  qf  St.  John's  College,  Camhridgfi ; 
Professor  of  Anatomy,  Egyptian  Government  School  of  Medicine,  Cairo.  {Com- 
municated by  Prof.  G.  B.  Howes,  JJ.Sc,  LL.D.,  F.R.S.,  Sec.  Linn.  Soc.) 

(Witb  86  muitntioDS  in  the  T^) 

Bwd  BOt  Jans,  1908. 

In  spite  of  the  innumerable  memoirs  whicli  have  been  published  on  the  homologips  of 
the  cerebral  commissures  ia  the  Sauropsiila  and  Ichthyopsida,  the  essential  problem  has 
pAOlinUy  Munaiiied  untoudiad,  and  the  subject  aliU  awaits  a  foil  diusmiioin.  I  do  not 
propose  at  this  tune  to  attempt  the  oinnplete  solution,  of  this  matter,  hnt  merely  wish  to 
point  out  the  nature  of  the  question  at  issue,  and  to  bring  forward  some  Ibets  which  seem 
to  suTL't'-t  m  which  dircctiou  we  must  seek  for  the  full  explanation. 

To  make  clear  the  exact  scope  of  this  communication,  I  may  he  permitted  to  explain 
the  circumstances  under  which  it  was  written. 

Ahout  flre  yean  ago  the  Ute  "Mr.  Martin  Woodward  gave  me  tiie  head  of  an  adult 
Splteuodon  (preserved  in  alcohol),  from  wliich  I  was  able  to  obtain  a  bmin  in  a  sufficiently 
good  state  of  preservation  to  he  cut  in  a  series  of  coronal  sections.  When  these  had  hcon 
stained  with  lithium  carmine,  1  was  greatly  surprised  to  find  a  band  of  commissural 
fibres  crossing  the  epithelial  roof  of  the  third  ventricle  midway  between  the  "  dorsal  ** 
(Idppocampal)  uid  *'Baperior"  (habenular)  etmuniBSures,  snoh  as  I  had  hitherto  seen 
only  in  the  Lacertilia.  [In  the  following  account  I  shall  call  this  coimnissure  by  the 
nanjc  "  abe-rrans,"  because  nil  the  other  terms  in  ciirrcnt  use  ai*c  highly  objectiouablc  ] 

Shortly  afterwards  I  was  enabled  to  coutirjii  this  fact,  and  study  the  relations  ol  the 
coinnmsura  aberrana  in  a  series  of  sagittal  sections,  which  were  cut  t'rota  a  specimen 
kindly  given  to  me  hy  Ih*.  Hans  Oadow  of  Gamhridge. 

Although  the  only  contributions  *  to  our  knowledge  of  the  hiain  of  Sphenodon  which 
had  been  published  at  that  time  contained  no  reference  to  the  jii'psence  of  the  jx-euliar 
commissure,  I  withheld  tlie  publication  ol  my  incomplete  studies,  in  the  hope  of 
obtaiuing  material  which  luight  be  examined  after  treatment  by  the  staining  methods  of 
Weogert  and  Gol^. 

In  1899  Professor  Arthur  Dendy,  for  the  first  time,  {daced  on  leootd  the  existence  of 
this  peculiar  commissnial  tract  in  Spianodm^.  Dendy 's  memoir  was  written  in  New 

•  Baldwin  Spencer,  "  On  thu  Pree4Micu  and  Structure  of  the  Pineal  Eye  in  Lacertilia, Quart.  Joum.  Micr.  8<i., 
ToL  xxTii.  p.  165 ;  G.  Osawa,  "  Beitriige  rur  Anatomie  der  Uattma  fmiM^UL^  Arohiv  mikr.  Anat,,  fid.  li.  pi.  587 ; 
B.  Wiedenheim,  Unmdriiis  d.  YergL  Anatomie,  p. 

■ad  143. 
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Zealand,  where  it  was  impossible  to  consult  all  the  recent  literature  relating^  to  this 
region  of  the  brain,  and  hence  he  used  the  term  "  commissura  fomicis,"  which  was  the 
ofiginal  nuue  iqiplied  to  lAm  tract  of  films  by  Bftbl-ftfickhard.  I  miglit  add,  in  passing, 
tibat  thi«  ongiinl  «nd  now  diaeaided  term  ia  unqncstfonably  the  least  objecAiaiiable  of  the 

names  hitherto  applied  to  tliis  commissure. 

In  addition  to  devotiu":  liimsolf  to  the  study  of  the  early  deTclopmental  history  of  the 
Uhiatara,  Professor  Dendy  also  collected  a  valuable  series  of  embryos,  which  were  sent 
to  FkofesBor  Howea  m  order  that  the  histogeDeaii  of  the  skdeton  night  be  foUy 
mveatigated.  After  a  number  of  beautiful  aeriea  of  coronal  and  sagittal  seetions  of 
embiyos  of  vaiioiu  ages  had  been  made  by  3^r.  Swinnei'ton  for  this  work  *,  Professor 
Howes  kindly  suggested  to  Professor  Dendy  that  I  should  study  the  developmental 
history  of  the  nervous  system  in  the  specimens  in  which  he  was  investigating  the  skeletal 
structures.  Professor  I>endy  kindly  gave  his  oonsmt  to  this  suggestion,  and  in  addition 
offered  to  obtain  speohnens  pvopexlj'  preserved  adult  brains.  Daring  tiie  year  1899 1 
devoted  most  of  my  vacations  to  the  examination  of  this  valuable  material  in  Professor 
Howes's  laboratory  at  the  Royal  Colleiic  of  Science,  where  these  notes  wero  ^Titten,  As 
I  left  England  shortly  afterward,  I  have  bad  no  chance  of  seeing  the  material  again,  and 
as  there  seems  little  prospect  of  doing  so  in  the  immediate  future,  I  am  publishing  in  this 
inoom]dete  form  the  most  interesting  obaerrations  of  which  I  had  made  a  reoord.  In 
order  to  enhance  the  value  of  this,  whiclx  being  so  imperfect  is  in  itself  sliL^ht,  I  have 
introduced  into  the  accoTxiit  a  series  of  Comparative  notes,  wliicli  1  lielieve  will  shed  some 
light  on  one  of  the  darkest  and  least-understood  corners  of  the  brain,  and  help  towards 
systematizing  our  knowledge  for  the  fnture. 

The  reof  of  the  forebrain  ot  Sphenodon  presents  an  exceedingly  irregular  form  (fig.  1). 
It  consists  of  a  thin  layer  of  epithelium  which,  attached  in  front  to  the  dorsal  extremity 
of  the  lamina  tr  rniinalis,  ends  posteriorly  at  the  situation  of  the  habenidar  ("  superior  ") 
commissure  by  becnminj?  continuous  with  the  thicker  epithelium  of  the  parietal  stalk. 
Its  irregular  course  between  these  two  points  is  reprcsentud  un  a  grcatly-euiat^ed  scale 
in  figure  S.  "Enm  the  upper  end  of  the  lamina  twrminaUs  («)  the  epitheUal  layer  bends 
downward  in  the  third  ventricle  and,  after  being  thrown  into  many  folds,  ascends  again 
and  becomes  continuous  with  a  long,  narrow,  irrei^ilar  cra^inatiou  of  the  roof,  which  is 
commonly  known  as  the  pa rapfti/sis.  The  invcuh^r  fold  (p).  \n  hich  is  invaginated  into 
the  ventricle  between  the  lamina  terminahis  and  ihc  paraphysis,  is  prolonged  kteraliy  on 
eadi  dde  into  a  compQeaited  fold  whidi  extends  through  the  foramen  of  Uoaro  into  flie 
lateral  TeDtrible.  Aa  these  lateral  processes  are  known  as  the  choroid  plemses,  the  fold 
/3  may  be  distinguished  ;us  the  hnnbia  r-horioiiJca  ftrenerally  spelt  "choroidea"  in  English 
works).  The  i^raphysis  is  separated  from  a  much  longer  and  broader  outgrowth  of  the 
roof  (y)  by  a  simple  transverse  lamina,  which  is  commonly  called  the  "  velum."  The 
irregular  fold  yis  known  as  the  **  doiaal  sao." 

The  Tailed  nomenolature  which  is  applied  to  tiiese  structures  has  been  disouBsed  in 

*  Vide  U.  B.  Uowes  and  H.  H.  Swinnerton,  ■>  On  the  Development  of  the  BkeletoD  of  the  TuotArt,"  Tnuu.  ZooL 
Sob.,  v«L  vA.  (1901)  pMt  1,  lar  an  uaaaalt  tit  die  nwtniaL 
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Borenson's  critical  tvrkiw  *  of  the  eoormoas  hum  of  Utentiue  which  it  doroted  to  thb 
XQgioii  of  the  brain. 


no, 


pLx.IV. 


▲  UMnlMgiltal 


of  fh*  brain  of  an  embryo  'Dendy's  stage  S]  of  SjthfnodoH 
10  diftnuton.    UaUtiie  drawn  with  camera  lacida. 
ni  th*  intBrioc  quadrigenuaal  body,  which,  of  coune,  an  not  law  in  a 
I  iIm  npnimtadi  fw  «qilMi«tt«a  li kbkMfutiou  m*  jf»g»  600. 


•action, 


Semi-aeluautifi  npnMntalion  of  Uw  Soof  of  the  Forabraia  ia  SjJtModoH.  Conudenbly  enluged  from  figure  1. 
Gmen  Incida  drawing.  Tht  wnmUmra  atomiw  ii  immodiBtelj'  ia  ftunt  ot  tiie  latter  S. 

The  structures  just  cuumcrat^d  art:  fouud  iu  almost  ali  Vertebrates.  But  iu  the  brain 
of  jSjpAaNNfed  tiuTO  is  another  atmcture  in  eUise  Telationahip  with  the  roof  of  the  third 

*  A.  B.  Soreiuon,  "  ComitaratiTC  Stud}-  of  the  Epiphysis  and  Hoof  of  the  Dicncvphalon,"  Jouru.  Comp.  Neurolugy, 
veL  It.  {AjkA  1894)  12-72. 


Digitized  by  Google 


PBOP.  O.  BIUOT  SMITH  ON  THB  IfOBFHOLO&T  OF  THE 


ventricle.   It  is  the  rounded  bundle  of  nerve-iibres  tormiug  the  aberrant  commissure 
lying  upon  the  epHludiiun  of  -tiie  Tdum  (9). 
If  a  series  of  oaroaial  seetimM  of  the  Inain  of  SjpheHodim  be  aammed,  it  will  he  foiuod 

tlmt  of  the  mesial  structures  only  the  laoiina  terminalis  and  that  portion  of  the  epithelial 
roof  which  lies  in  front  of  the  cotnnmstira  frherraus  stand  in  direct  connection  with  the 
cerebral  hemisphere.  That  portion  of  the  roof  which  ie  placed  on  the  caudal  side  of  the 
commiuura  aberfwtt,  and  which  forms  the  dorsal  sac  (the  so-called  "  Zirbelpolster  "  of 
Bdhngw),  isoMmected  laterally  with  the  iional  lipe  of  the  optic  thalamL  InoQier  words, 
it  forms  the  roof  of  the  third  ventricle,  and  is  not  directly  connected  with  any  part  of  the 
cerebral  heniispliere.  This  simple  relation^ihip  of  the  epithelial  donal  saO  to  tlkOOptio 
thalami  is  shown  in  the  accompanying  diagram  (fig.  3). 


A  liaftple  Kbeme  to  illastrate  the  relatioaaliijis  of  the  epithelial  roof     donal  sac  ")  behind  the 

BuiWMiiiHfi'  ftb6mina 

But  the  lateral  connections  of  the  forw  ard  continuation  of  this  epithelial  roof  undergo 
sudden  and  most  significant  changes  immediately  in  front — i.e.,  on  the  cephalic  side — 
of  the  commmura  uberraiie.  This  fact  (which,  so  far  as  I  am  aware,  has  never  liitherto 
been  definitely  fonniilalad)  might  be  diffnrently  stated  by  aayiog  that  thx  oouMttsuBA. 
ABBBiuara  DmicuTn  in  isx  icesial  plakb  ths  caudal  umx  or  tnm  avxacbxbiit  or 

THE  CEREBBAL  HEMISPHERK  to  the  rest  of  the  neural  tube. 

In  endeavoiirini?  to  arrive  at  some  explanation  of  the  meaning  of  this  ambiguous 
commissure,  as  I  shall  attempt  to  do  later  ou  in  this  memoir,  its  limbic  situation  will  bo 
found  to  be  perhaps  its  most  significant  featuxe. 

Before  inTestigating  the  relataonships  of  the  cephalic  portion  of  the  roof  of  the  median 
Tentriole,  it  is  eipedient  to  study  the  rebtions  oE  the  lamina  temunahs  and  the  cerebral 
hemisphere. 

The  examinatiou  of  a  series  of  horizontal  sections  through  the  brain  of  any  Beptile  oar 
AmpmifaiTi  ^irill  xenreal  the  lamina  teiminalis  as  a  namnr  band  conneetiag  two  la^ 
vertioal  ninnnnn  of  gi^  substance,  which  I  propose  to  call  the  "paraierminal  bodiet* 
Each  corpus  paraterminale  forms  the  inner  wall  of  the  anterior  portion  of  the  lateral 
ventricle,  and  extends  forward  from  the  lamina  terminalis  as  far  jis  the  olfactory  hulh  or, 
in  tliose  cases  in  which  the  bulb  is  pedunculated,  to  the  olfactory  peduncle.  These  two 
large  masses  of  nenxal  substanoe  axe  linked  together  by  the  kmhia  terminalii^  which 


Kg;  3. 
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eztendfl  acroMthe  mesial  ptaoA  as  a  transrene  band  of  aa  epithelial  or  nemogVal  nature 

which  is  devoid  of  nerve-cells.   In  most  cases,  however,  the  oommissures  whidk  grow 

across  the  mesial  plane  in  contaot  with  the  lamina  terminalis  carry  with  tliem  some  jyrey 
substance  (deriyed  from  the  corpora paratermioaJia)  which  forms  the  "commissure-bed" — 
a  wooDdary  Hiiekepiiig  of  the  lamina  terminalit. 


Fie.  4. 


tomisalisaideplieChalau;  brfiif  tlwpluaf  laidMlhaiiiintdwatioii. 

It  a  ooxQoal  aection  be  made  tiboogh  tiie  oerdual  hemisphere  of  Spkmodtmt  imme- 
diatdy  in  front  of  the  lamina  terminalis,  the  felatiomsh^  of  the  oorpm  paratermimile  to 
the  sarroimding  areas  will  be  move  readily  appreciated. 


A  ooroBil  Meti«D  Ihnmgh  Ute  two  Mrabnl  hemiaplMffM  of  SjflU»oden  (Dady'a  toUl  aUeo  K)  iauaediately  in  froat 

of  tbe  lanuDa  tBrmiBaKi. 

Each  paraterminal  body  will  then  ap[)ear  as  the  thick  plump  mesial  wiUl  of  the 
hemisphere,  which  is  continuous  ventraliy  around  the  ventricle  with  the  corpus  striatum 
on  the  lateral  aqwet  of  the  ventricle. 

The  upper  edge  of  the  thick  paraterminal  body  is  fused  with  a  relatively  thin  portion 
of  the  -wall  of  the  ventridek  in  which  the  nervoKieUs  are  coUected  into  an  eoctramely 
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densely  packed  and  legulu  layer,  instead  of  being  scattered  irregularly  in  the  thickness 
«f  waU,MitfIi«eMelBfheinxmteniMiMlbody.  In  fhe  mlweqiiBiit  diwniHioa.  ft  will 
be  Men  that  tiunre  u  Mtde  tmon  fo«  beritaHoa  in  homologising  tlui  mMuJ  portion  <i  tbifl 
tiiin  roof  the  henusphue^  i.  e.  the  part  adjoining  the  paraterminal  body,  with  the  hippo- 
campus or  comn  Amraonis  of  the  Mammalian  brain.  Hence  i  may  be  permitted  in 
anticipation  to  call  this  region  by  the  name  "hippocampus."  In  the  roof  of  the 
bendaiphfln  the  hippocampal  ctmctiue  puwe  into  eontiniiit^  wx£h.  aaotlieff  oortioal  ana 
whieh,  lor  teaioas  which  wOl  appear  later,  I  shall  call  *'neoiiaIlmin."  Upon  the  mesiat 
aurfece  of  the  hemisphere  a  shallow  furrow,  which  I  shall  call  **9Hlcm  limitam," 
indicates  the  dorsal  Umit  of  the  paraterminal  body  and  the  line  of  jiinction  of  the  latter 
with  the  hippocampus. 

The  mesial  surfiuie  of  the  cerebral  hemisphere  in  front  of  the  lamina  termioalis  may 
now  be  mapped  oat  into  anas  otHvesponding  to  the  hippocampus,  paraterminal  body,  and 
a  nnall  and  ill-defined  mesial  portion  of  the  ooipus  ttciatani.  Tim  accompanying  sketdi 


fnw  ligbt  Mfebitl  bflmuglMra  of  i^pft«i«dlMiw— SenuFdiigrainiDKtic  NpnmUtion  of  ito  m.«iial  aifiMt.  Ealngtd. 

of  the  merial  surface  of  llie  cerebral  hemiapbere  in  Sphatodon  serves  to  indionte  in  a 

rough  manner  the  approximate  distribution  of  these  sevcml  areas. 

In  the  desci  iptiou  of  the  mesial  stniptm«p^,  it  has  already  been  noted  that  towards  its 
upper  part  the  lamiua  termiaalis  api)earH  to  expand  into  a  fusiform  enlargement  which 
serves  as  u  matrix  for  the  dorsal  and  rentral  commissures.  U  a  coronal  section  through 
the  brain  be  made  in  this  situation,  it  will  be  seen  that  the  two  embral  hemispheres  are 
joined  tbe  one  to  the  other  by  this  matrix,  or  thickened  Lunina  terminalis,  which  forms 
R  bridge  "between  the  two  hemispheres. 

A  comparison  of  the  ;iccomp:iuyiuir  fiL^ure  7  (which  passt^s  tifnisversely  throiii^h  the 
commissures  and  lamina  terniiiiaiis)  with  tiie  previous  illustration,  will  at  ouoe  reveal  the 
identity  of  most  of  tbe  parts  of  the  biain  expostid.  Thus  the  relations  of  the  **  hippo- 
oampus"  and  "neopallium"  to  the  paraterminal  body  and  the  corpus  striatum, 
respectively,  are  unchanged.  In  the  thickened  hunina  tcrminalis  will  be  uote<l  in 
addition  the  two  cerebral  commissures.    The  commUsura  dorwlii  is  a  great  U-shaped 
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riuoA,  eadi  Hmb  of  'wbkb  ataeodB  through  tbe  paratecnunal  body  and  ultimately  eaten 

the  hippocampus :  in  the  hippoonmpuK  its  fibres  are  fotind  scattering  in  the  interval 
between  the  regular  column  of  cells  and  the  lining  epithelium  of  the  Intcral  ventricle. 

The  commiMura  centralis,  on  the  other  hand,  presents  the  appearance  of  a  transverse 
horiumtal  baad  extending  laterally  into  the  corpora  striata. 

But  in  additkn  to  all  these  struetuiea  the  section  passes  timmgh  the  reeemu  eptieiu, 
and  hence  opens  up  the  third  ventricle  and  the  structures  in  lelationBhip  with  its  walls. 
The  -walls  of  this  portion  of  the  tliinl  vcTitricle  consist  of  the  most  cephalic  portion  of  the 
thalamic  region.  It  may  he  noted  here  that  in  the  region  of  the  lamina  terminalis 
the  anterior  extremity  of  the  thalamic  region  fuses  not  only  with  the  corpus  striatum, 
but  also  with  tiie  corpus  panterminale. 


Fiff.7. 


Coronal  sc-ctioo. — Brain  of  lueUl  H^iheiuxloH  (Dendy*  sta^  K). 

A  section  (tig.  8)  which  passes  immediately  behind  the  lamina  tenminalis  piesents 
many  interestmg  points  of  diAaMnoe  when  contnsted  with  tiie  last  flgnie. 
As  in  the  last  figure,  the  relations  of  "  hippocampus"  and  the  *'  neopallium  "  to  the 

corpus  paraterminalc  and  corpus  striatum,  respectively,  are  unchanged.  Eut  the 
ventral  relationship-s  of  the  paratcrminal  bodies  have  undergone  a  notable  change.  The 
third  ventrido  appears  to  bare  extended  donally,  and  to  hare  given  off  a  lateral 
diyertienlam  on  eadi  side.  This  lateral  dirertionhun  jmns  the  lateral  Tentridei  and 
thus  (in  thi^:  section)  completely  separates  the  paratenninal body  fimm  the  optic  thalamus. 

This  dorsal  portion  of  the  third  ventricle,  or  ventriculus  commuitia,  may  be  distinguished 
not  inappropriately  as  the  aula,  a  name  introduced  by  Burt  Wilder.  The  utila  com 
municates  on  each  side  with  the  lateral  Tentride  by  meana  of  the  foramen  of  Monro. 
The  roof  of  the  owfo  consists  of  an  imgalarly  folded  plate  of  onfaieal  epithdinm,  and  it 
therefore  differs  very  much  from  the  relatively  thick  neuroglial  plate  which  fonns  the 
lamina  terminalis.  This  roof,  or  teta^  is  attached  on  each  aida  to  the  Tentral  1^  of  the 
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corpora  parat<?rminalin.  The  typical  relationship  existing  between  the  thalamiu  and 
the  corpus  striatum  in  this  section  calls  for  no  description. 

Vlg.6. 


(Dnidy'«  final  atage  B). 

If  another  coronal  section  be  made  midwuy  between  the  upper  extremity  of  the  lamina 
tennuialis  and  the  eommtttmra  aberrem,  the  epithelial  roof  of  ihe  onfo  will  h«  foaad  to 
pnamt  a  my  differeot  appeanmoe  to  the  simple  fold  which  waa  ahown  in  the  laat 

Upon  each  side  an  elongated  and  irregular  told  of  the  epithelial  roof  is  bulged  through 
the  foramen  of  Monro  (or  porta,  as  Wilder  bappUy  calls  it)  into  the  latend  ventricle, 
wheie  it  forms  Ihe  lateral  chraoid  plezua,  as  the  aooompanying  figure  9  shows.  A 
oominrison  of  this  iUustratum  with  the  pieoeding  one  at  onoe  diows  that  this  chovoid 


Fig.  0. 


Pailim  «t  %  eomial  Mction  through  the  brain  of  S^flkeno'loH  (Benift  it^ge  R>,  midway  betwaeo  the  v/ftt 
CBtnmitj  of  tba  Jaouiui  tanninalia  and  the  etmaumira  abtnan$, 

plexus  is  not  a  portion  of  the  wall  of  the  hemisphere  which  has  retained  its  embryooio 

character,  hut  a  part  of  the  i*oof  of  the  neural  tube,  which,  as  His  iias  pointed  oat»  USTar 
becomes  anything  else  than  neuroglia  or  simple  e[)ilhe!iuin. 

The  caitiful  study  of  the  disposition  of  the  lateral  uhorioid  plexus  m  almost  any  Vertebrate, 
or  hotter  in  a  series  of  YertehrateS)  prores  beyond  a  doubt  that  the  ohoioid  pkims 
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{al  leatl  m  iki  regiam  the  foramen  ^Jtimro)  wmr  Ibraw  paart  of  tiw  catabnl  hemi- 
sphere, but  is  merely  an  appendage  of  the  roof  of  the  primitive  forebrain.  The  mesial 
portion  of  the  epithelial  plate  from  which  the  choroid  plexuses  (lateral)  appear  to  spring 
may  be  distinguished  as  the  lamina  chorioidea.  The  exact  situation  of  this  lamina  is  weU 
shown  in  figure  2  (^).  From  tiiat  flguve  it  is  seeo  that  the  Umbta  ekorMdea  is  sepumted 
from  tibB  eommiMmra  aberratu  by  the  pampbytis,  and  this  explains  the  presence  of  the 
parephysis  in  the  oorcmal  section  which  has  just  been  under  oomidemtioii.  It  consists 
of  a  very  irre^rular  median  diverticulum  of  the  lamina  chorioidea,  vhich  extends  inwards 
between  the  two  cerebral  hemispheres. 

A  oompaiison  of  the  last  three  figures  irill  show  that  the  pamterminal  body  diminishes 
in  bulk  as  it  is  foUowedinthe  oaudal  dire<rtion.  At  the  level  of  the  commkura  aberram 
(fig.  10)  it  has  assumed  a  triangular  ahape,  and  has  established  rdations  whioh  aie 


Fig.  10. 


Fortioo  of  a  oonmal  Motioo  tbroagh  lh«  brain  of  S^nodan  (Oendy't  »U%o  &):  pMsiag  through  tb» 

MmnuifMrti  ahtrran*. 

eixtremielf  peculiar  and  perplexing.  Thus  the  mesial  borders  of  the  bodies  in  question 
have  extended  mesially,  and  fused  tlie  one  with  the  other  upon  tlic  roof  of  the  thirtl 
ventricle.  In  addition,  the  Acntml  surface  of  the  paraterminal  body  is  fused  to  the  dorsal 
surface  of  the  optic  thalamus,  producing  on  the  whole  an  appearance  which  (especially 
to  the  stud«it  of  the  Mammalian  hndn)  is  in  the  highest  degree  biiarre  and  astonishing. 

The  Teatrolateral  an^  of  the  paiaterminal  body  is  prolonged  downward,  and  tapers  to 
heoome  continuous  with  a  plain  epithelial  lamina  (a),  which  completes  the  gap  in  the 
mesial  wall  of  the  hemisphtn-c  which  w  nuld  otherwise  exist  in  the  interval  between  the 
ooipns  striatum  aud  the  paratermiual  body. 

2fte  eoHMM^Mira  ofiemiM  coMiiis    a  slr^ 
qftketMrdventriele  mthe  bridge  qf  gre^  matter  famed  bg  the  fm(m  of  the  oatiM 
extremides  qf  the  two  corpora  jxo  atermimlia :  tffferpamng  (hrongh  the  pemtermimal 
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body  the  fibres  end  in  the  hippocampm  in  a  manner  exactly  analogom  to  thai  which 
characterises  the  commiasura  doraalis  in  the  most  cephalic  region  qf  the  hippocampus. 

In  1800 1  called  litAentuiii*  fmr  tlie  lint  time  to  the  iMst  that  in  the  bnau  et  Omiiio- 
f4fwAmr  the  loof  {(da)  of  the  fbrtbnda  extaidi  fonreid  to  be  attaidied  to  tihe  xxpp&t 
extremity  of  the  lamina  terminalis  in  front  of  the  dorsal  commbsure.  As  a  result  of  this 
arrangement,  a  small  diverticuhim — receattu  mtpenor — of  the  thirrl  ventricle  is  formed 
upon  the  upper  surface  of  the  commistura  dortalit.  The  significance  of  t,his  arrange- 
ment may  possibly  be  not  Tory  gnat^  hat  the  lelatiaiw  of  tiie  peTts  vhitth  fnnouiiil  thi« 
titfle  recess  ave  most  uurtruoti-re  when  oompoicd  with  tiiose  whioh  an  found  in  eertahi 
Beplile^  and  especially  the  SauiaiM. 


Kg.  11. 


Hm  wirfeee  «if  (to  brain  rf  Onuthorhyfukm,  exposed  by  a  awial  sagittal  neetica.  JC^Iflfld  8  diaaatera. 

I  have  introduced  here  a  li^ii  from  the  mmoir  to  which  I  hare  just  referred,  in 
order  to  make  the  general  relations  of  this  peculiar  receMm  mperior  clear,  and  to 
explain  the  appearances  presented  by  sections  which  I  intend  to  discuss.  Tor  a  full 
aoooimt  of  the  figure  the  vead«  ia  nftoedto  liie  original  descriptian. 

If  »  seoticED  be  made  thnmgfa  the  brain  of  OmtfAofAywitos  (in  the  plane  «-|r),  tiie  out 
surface  vrill  present  an  appearance  which  is  reproduced  upon  fli  somewhat  laiger  scale  in 
the  next  illustration  (fig.  12).  The  general  features  of  tliis  section  wOl  be  familiar  to 
those  who  are  acquainted  with  the  writings  of  Alexander  Rill  (Philosophical  Ti-aosactions, 
1893),  Symington  (Journal  of  Anatomy  and  Physiology,  1892),  or  of  the  present  writer 
(Joomal  of  Aiiatomy  and  Physiology,  1806).  I  need  merely  call  attention  to  the  two 
httge  oommissural  bands — the  commiuiwnt  dUiwwIji^  connecting  the  typical  hippocampal 
formations  which  are  placed  upon  its  upper  surface;  and  the  commisiura  ventraliif 
deriving  its  fibres  from  the  whole  of  the  other  cortical  areas  of  the  brain. 

•  "Fnrtbrr  Obterratioas  on  the  Anattaiy  «f  the  Bnis  ia  th*  HaBotMOwts,*  Jamaal  of  Ansttaqr 

Pbyaiologj,  toL  zzziiL  p.  315. 
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In  till*  figure,  howerer,  tiiere  are  oertain  fettuxw  which  have  not  hitherto  been 
lepmeuted.  The  mott  important  of  these  ia  the  liltie  efiithelial  poeket  iriiidh  oonatitiitea 
flie  tecessus  mperlor.  It  is  pla<'e(l  upon  tlie  upper  surface  of  the  dorsal  commiasiue 
between  the  mesial  extremities  of  the  fasciie  dentatic.  It  is  imnecessarv  for  me  to 
explain  how  the  fascia  deutata  reaches  this  position,  wliich  to  the  human  anatomist  is  so 
falaife;  becMue  in  serenl  earlier  commnnioatiom  I  lunre  OKplatned  this  peculiar 
phenomenon  (mora  partieolarly  in  Jotirnal  of  Anatomy  and  Fhjiiologf ,  toL  xxsiL<-> 
especially  figtire  8,  pag»  80,  wUfih  lefweaenls  the  aaalogouB  anangement  in 
IPhatcoUtretM). 


cv     pojVL.  Lp. 

Coroajil  soetioa  of  the  cerebnl  haniipberet  of  Onathmkymkut,    x  about  2^.   The  pointer  from  the  lett«n  cd. 

If  the  recessufi  mpo-lor  he  examined  with  a  liiglier  dei^ree  of  mrif^nification,  its  exact 
relations  will  be  more  readily  appreciated.  But  certain  features  are  more  clearly 
demonstoated  in  a  section  which  passes  immediately  in  front  of  the  dorsal  commissure 
and,  vhila  miaaing  the  croaring  flbrea,  panes  tiuon^  the  grey  matrix  of  this  oommiMme. 
The  next  figure  represents  the  superior  receas  from  audi  a  section  (fig.  13). 

In  this  section  a  solid  mass  of  a:rey  matter  may  ho  seen  reatin?  upon  the  dorsjil  asjoect 
of  the  ventral  comrais'iurc  in  the  mesial  plane,  and  exleiiding  upwai-d  on  eacli  side  to 
fuse  with  the  ventral  margin  of  the  hippocamjxil  formation  and  its  specialized  fringe  of 
faseia  ^fti^^  lliis  mass  of  grey  sahstanoe  rqtrosents  tiie  posterior  extremities  of  the 
corpora  paratenninalia  which  have  fused  the  one  with  the  other  in  front  of  the  lamina 
terminalis.  The  thickening  of  the  lamina  terminalis,  which  is  thiis  produced  at  the 
expense  of  the  paraterminal  bodies,  corresponds  to  the  bridge  of  grey  suhstanoe  which 
forms  the  matrix  for  the  two  cerebral  commissures. 

In  an  earlier  oontrihntiflai  I  oalled  this  the  **oommia8uie*hed.'*  Intotliia  "oommiamue- 
bed*'  tiie  fibres  coming  fnmi  tlie  hippooampus — ^in  otlier  woacds  the  finmix — ^paas,  and 


fig.  12. 


A  erf. 
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many  of  them  aBsume  a  longitudinal  ciirectiun  and  associate  themselves  either  with  tlic 
poflt-commiMural  group  (whidi  forma  ttMeoliumMarfmueit)  or  the  pieoommiaiuni  group 
of  fibra  {vide  Jonmal  of  Anatomy  and  Tbymiogj,  toL  zxziL  pp.  86  Mg.]. 


Part  of  a  coronal  section  through  the  cerebral  heniupheres  of  Omithorhyathut,  \a  Aow  tbe  relatiou  of  the 

pmedBUDiMaial       to  tlift  Uppoempu. 

Hie  reeemta  tuperior  in  fbis  section  rest«  nix>n  tbe  upper  surface  of  the  "  commissure- 
bed,**  and  presents  an  oblong  shape.  It  is  lined  with  simple  cubical  epitheUnm :  its  mof 

oonsists  of  ft  simple  epithelial  layer,  and  its  characters  resemble  those  of  the  rest  of  the 
roof  {tela)  of  tljo  third  ventriclp  of  which  it  forms  tbe  cepbaJic  extremity ;  it  is 
invaginated  into  tbe  cavity  of  tlie  superior  recess  to  form  the  anterior  extremity  of  tbe 
mesial  choroid  plexus — the  "  dittplexut "  of  Burt  Wilder :  the  lateral  walls  of  tbe  recess 
am  tldekened  a  small  qnantity  of  grey  substance  derived  firom  tbe  panilenninal  bodies, 
and  in  this  grey  substance  longitudinal  fibres  belonginj^  to  a  peculiar  set  of  fomix*ftbres 
which  are  found  at  the  V('nti;il  margin  of  the  fascia  dentatu  are  foimd.  These  fibres 
belong,  in  all  proliability  exclusively,  to  the  irrntip  which  1  have  called  "fasciculus 
margiualit "  ( Journ.  of  Anat  and  l^bys.,  vol.  xxxii.  p.  38).  In  the  next  figure  these 
featnces  are  shown  upon  a  mndi  hxget  scale  (fig.  14). 

The  reces»M  mperior  exists  and  presents  similar  features  in  the  brain  of  JBchidttOt  and 
therefore  it  will  be  Iciritimate  to  institute  comparisons  between  tbe  adult  Oniiihorht/nchM 
and  certain  f octal  stages  of  Echiduo,  with  a  view  to  the  explanation  of  certain  earlier 
fccuil  stages  of  OmUhorhynchm.  Such  comparative  studies  are  necessary,  bccau!>e  it  has 
been  impassible  to  obtain  a  complete  series  of  foetal  stages  of  Platypus. 

If  sections  be  made  thiongh  tbe  brain  of  a  Ibetal  Echidna  (at  the  age  when  tiie  spines 
are  just  makin-r  their  appearance  in  tbe  skin),  it  will  be  found  that  a  section  passing 
through  the  two  cerebral  commissni'es  will  present  teatnres  (dir.  I-'')  whieli,  on  the 
whole,  so  closely  resemble  those  of  the  adult  Onuihorhynchm  just  considered,  that  it  is 
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wmeeeMttry  to  deioribe  them  in  detail.  Bnt  there  an  oeoctain  featuieB  in  the  legion  <d 

the  t  eceMus  mperior  which  reproduce  the  condition  found  in  the  Sttmoprida  more  neexly 
than  does  that  of  the  adult  Monotreme :  in  addition,  the  hippooaminl  fbimation  is  very 


TWA 


OreatJy  enlarged  reprMentation  of  part  of  a  ooroDal  Mction  of  the  Imin  of  Omilhorhxfnchvit,  to  show  the 

nipeiior  and  (be  a^joiniDg  atractures.  The  letters  tmrg.  relmr  to  the  ftaoioaliu  matginalia,  labelled  fate,  ia  the 
oAar  flgmw.  The  1^0111109  dwgirai  »  u  flolnfed  pnt  of  llg.  11,  to  ospliiB  (te  plue  (v-y)  in  whiob  tli« 
aeekioD  waa  cnt 


mnclt  lirapler  than  it  is  in  the  adult,  and  its  exact  relations  to  the  }>araternurml  body 
less  ambignoos.   Such  a  aectioa  is  rouglily  represented  in  fig^ure  15»  and  the  regions 


A  acheme  of  a  conmal  aectioo  of  the  brain  of  a  vvxj  young  EAidaa^  gieatly  enlarged. 

surrounding  the  ri'ccssHg  superior  have  been  reproduced  again  upon  a  larger  scale  in 
anotber  figure  (IG).  The  former  illustration  needs  no  further  deecriptiou,  and  1  may 
turn  ut  once  to  the  consideration  of  figure  16. 

In  many  minor  points  the  condition  in  the  fiBtal  £tMtbim  diAcs  from  that  found  in 
tbe  adnlt  Onakorkgneim  (and  Bekidua}.  Instead  of  the  latend  walls  of  the  superior 
recess  heing  dightly  thickened  with  gny  matter  derired  firam  the  panteminal  body. 
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the  little  recess  will  be  found  to  be  walled  on  each  side  by  the  whole  mass  of  the  jwira- 
termiaal  body,  a  large  part  of  which  (a)  intervenes  between  the  recetaw  superior  and 
tbe  Te&txal  maigin  of  tbe  UppoeamiMl  fomiatiini.  [I  vae  tiie  tem  *' h^^ootmpal 
fonnatioii*'  here  in  prefennoe  to  **  fascia  deutata,"  because  the  latter  body  is  obrioiuilj 
in  the  prooen  dH  fdimatioii  as  a  spedaliiation  of  the  lower  extremity  of  the  hiiqpo- 
oampus.] 

At  the  dorso-mesial  angle  of  the  hemisphei-e  the  neopallium  will  be  found  in  a  state  of 
tranntion.    The  aoattwed  nerre^Us  are  becoming  collected  into  a  oompaot 
which  u  nadilj  zeoognized  upon  the  mesial  wall  (after  oompariMn  witii  the  adnll  brahi) 

as  the  layer  of  pyramidal  cells  of  the  hippocampvis.  Tliis  layer  of  cells  is  already  under- 
going a  lateral  bending,  but  it  is  a  significant  fact  that  only  the  very  slightest  funrow 


has  yet  made  its  appearance  upon  the  mesial  wall  (8),  It  ia  hence  dear  (as  Hochstetter 
has  shown)  that  the  supposed  furrow  called  Bogenfnrche"  by  Schmidt  and  "  Avimons- 
J'urche "  by  Mihalkovics,  which  makes  its  appearance  at  a  nnich  earlier  stage  of 
development,  cannot  have  anything  to  do  wi&  fhe  true  luppoeauiixil  fissure,  which  at 
this  li^  stage  is  only  just  beginning  to  appear.  In  fiurt  the  slight  ftirrow  i,  which  is  the 
first  repteeentative  of  the  Uppocampal  fissure,  is  really  due  to  the  jieculiar  ittmlHng  of 
the  hippocampal  formation  which  takes  place  pari  paMu  with  the  development  of  the 
fascia  dentata.  The  latter  arises  (see  fig.  16)  as  a  rapid  proliferation  of  the  ventral 
extremity  of  the  oohmm  of  cells  wMoh  ebewfaere  develops  into  the  layer  of  pyramidal 
cells.  As  these  cells  increase  in  number  at  a  rapid  rate,  tbe  surfhce  area  cocreqwodmg 
to  them  grows  much  more  rapidly  than  the  deeper  regions,  and  becomes  bent  into 
the  peculiar  pouch-like  shape  which  the  fully  devclo]jed  fascia  dentata  always  presents 
in  transverse  section  in  the  adult  brain.   This  i-apid  growth  in  superficial  extent  seems 


nf.i6. 


8ch«m«  drawn  from  a  coronal  oection  through  tbe  brain  of  a  }oung  EcMdna,  which  had  been 


(TKRBBRATi  COlOCnsnSBS  IH  THB  TEKIBBBAIA.  MO 

to  detemiiiie  to  » large  extent  the  peeoHar  ihape  of  the  hippoeanqnl  lomiatioiL  and  the 
iweaeiiee  of  tlie  hippocempal  finuie. 

If  it  were  pertinent  to  the  subjert  of  this  rommimication  ,  I  might  introduce  here  a  large  masa  of  date 
in  support  of  theae  statements  regarding  the  morphogenesis  of  the  hippocampal  fonnation  [vide  "The 
Fascia  dentata,"  AuatomuchCT  Anzeiger,  1896],  and  in  support  of  Hodutetter'a  contention  that  the 
liip|)ocampal  fisaare  is  a  much  later  feature  to  make  its  appearanoe  Am  the  aappoaed  "Bogenfnrahe," 
and  that  the  latter  has  a  purely  post-tnortcm  existence.  T  liave.  howevei,  referred  to  this  question  onlv 
to  point  out  that  the  fascia  dentata  makes  its  appearance  comparatively  late  in  the  development  of  the 
teidn*,  ani  k  dniwd  ftom  the  hippocuBpal  fimiwtioii  ^  •  •peeUliiatioii  of  iti  VBBttal  odgs. 

Before  kftTing  this  *ection  I  wish  to  oaU  a.tteiitioii  to  a  fonow  {fi)  wliidi  wpantes  the 

paraterminol  body  («)  from  the  hippocampal  formation,  and  whidh  I  may  call  "  aulctu 

limitans  [fiippoconipi]."  Most  writers  on  the  Eeptilian  brain  regard  the  sulcus  j3  as  the 
homologue  of  tbe  Bogenfurche  {S) :  this  drawing  (fig.  16)  shows  how  erroneous  such  a 
ooiktention  is. 

I%.17. 


Sohenw  of  a  saetioo  through  tbe  nceewM^i  iu^xn.jr  of  a  foetal  OmiAw^yitAwi. 

A  section  throu<^h  the  recessm  superior  of  a  ftt'tal  Ornithorhjinchng  (lig.  17),  at  a  much 
earlier  stage  tlian  the  J£chidnu  just  considered,  shows  the  "  neopallium  "  {tie.)  joining  the 
hippocampus  {hip.)  at  the  dorso-mesial  angle  of  the  hemisphere  just  as  it  does  in  Eokidna ; 
hut  tbete  is  no  definite  fascia  dentata^  although  a  dightly  exuberant  maaa  of  oella  (/.d.) 
reprawnts  the  earliest  phase  of  its  development.  [The  other  features  of  this  section  do 
not  concprn  iis  here  and  have  been  described  elsewhere.  "The  Brain  of  A  Eostal 
Ormihorhy iichm,"  Quart.  Journ.  Micr.  Sci.  vol.  xxxix.  p.  181.] 

In  the  light  of  the  facts  which  this  brief  examination  of  the  relations  of  the  para- 
tmninal  body  and  hippocampus  baa  rerealed,  it  is  intereating  to  eiainine  the  ooodition 
of  the  analogous  parts  of  the  brain  in  BcptUes.  For  this  purpose  I  have  deliberately 
chosen  the  brain  of  a  Saurian,  not  Iwcausc  I  suspect  any  close  phylctic  relationship 
between  tlie  Saurians  and  tlie  Monotremata,  but  Iwcause  the  arrangement  of  the  lionio- 
logous  regions  in  the  two  types  of  the  brain  is  so  clearly  identical,  that  the  comparison 
between  the  two  beoomea  an  eztramely  simple  matter.    The  question  whether  this 

*  The  foetus  under  oonsid«ratioD  had  in  other  ieap«cts  attained  to  almost  tho  adult  type,  and  yet  the  fascia 
dantata  ia  in  Oa  primttne  MBditlm  lihOTra  is  the  tgom. 
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undoubted  identity  of  arraniremcnt  is  to  Ik-  attiibute<l  to  a  close  genetic  relationship, 
or  to  au  evolutiumu)  couvergcuce,  does  not  come  wit  Lin  the  scope  of  this  eaquiry :  it  is 
snlBcient  that  the  bomology  is  ao  dear  as  to  be  indiqtutable. 

Of  a  laige  nnmber  of  Sauropndan  Imins  wldcb  I  have  examined,  I  have  cho«en  that 
of  a  common  AiistralinTi  Ilydrosaunta,  beoauae  it  Ifiods  itself  SO  admiiably  to  enot 

comparison  with  the  Monotrcme  brain. 

If  a  section  l)e  made  through  the  bruin  of  thi»  Monitor  in  a  plane  corresponding  to 
fliat  whidi  was  made  through  the  Prototherian  hrains  which  have  just  been,  oraaidflted, 
a  state  of  affairs  will  be  found  whieh  it  is  ea^  to  intespret  after  oomparison  witii  the 
foetal  and  adult  ^fonotreme  arrangement. 

In  this  section  (fig.  Id)  two  commissural  bauds  arc  found  disposed  according  to  a  plan 

Kg.  18. 


ODraml  MOtkm  of  «eNbral  hwnUphwea  «f  ftytfnmntnu. 

wliicli  is  analogous  to  that  of  the  Monotreuxe.  Tiie  question  whether  these  dorsal  and 
ventral  commtssures  are  not  merely  analogous  but  also  homologous  to  the  corresponding 
oommiasnies  in  the  ManotNme  will  be  discussed  subsequently,  but  I  may  for  the  jneaent 
caiU  attention  to  the  similarity  of  their  disposition. 

I  may  remark,  in  jias'^iny,  that  no  M'rifcr  avIio  Itas  tnvitcd  of  tliis  qi;cstion,  even  tliough 
tlie  conclusions  at  whicli  he  arrives  are  diainetrieally  opposed  to  my  own,  has  refused,  to 
admit  the  fact  of  the  correspondence  in  position  of  these  commissural  bands  in  tiie  Beptile 
and  Honotreme.  [As  an  example^  I  might  refer  to  the  writings  of  Osbom,  *  Horpholo- 
gisches  Jalubuoh,'  Bd.  xil.  p.  228,  and  numerous  other  instances  might  be  quoted.] 

Upon  the  upper  siuTaoc  of  the  ventral  commissure,  in  the  s(>eti<ni  undeM*  consideration, 
two  bulky  masses  of  iji-ey  substance  arc  found  joined  across  tiie  middle  line  by  bridges  of 
grey  substance.  These  grey  masses  are  the  posterior  extremities  of  the  paraterminal 
bodOeSy  whioh  are  relatively  mndi  larger  than  the  corresponding  bodies  in  the  Mono- 
tremata.  In  the  next  ti!;!;uro  they  are  repreamted  upon  n  larger  scale.  Upon  the  upper 
surface  of  the  paraterminal  body  a  recesaita  unpeyior  is  found  i-esembliug  in  all  its  features 
that  of  the  adult  Uniitliarhynchm.  Thus  it  presents  an  ei»ithelial  roof,  invaginated  to 
form  a  mesial  choroid  plexus—"  diaiilejcm  "  of  Wilder.    Its  lateral  walb  are  thickened 
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with  grey  sabatanoe  derhrod  from  the  paratenBoinal  body,  u  in  the  Ifonotreme;  and  in 
this  grey  man  a  number  of  longitudinal  nerve-flbres  are  found  whibh  ooiutitute  the 

mesial  elements  of  a  lar^r  series  of  fibres  which  arc  found  in  that  part  of  the  pnra- 
tenninal  body  which  clearly  corresponds  to  the  region  distinguished  as  a  in  the  itetal 
Echidna.  There  can  be  no  valid  reason  for  refusing  to  regard  these  fibres  as  the 
hemologaes  of  the  **fe»Ho«liu  marginaUt''  of  the  limiotoeme.  The  ftot  tbat  a  foramen 
or  "interoommittaxal  Moeaa"  ia  fonad  in  liie  ** c(niuiuBanre>bed  "  in  tiie  Boptile  and  not 
in  the  Monotreme,  need  cause  no  difficulty,  because  a  sagittal  section  of  the  lamina 
tenminalia  at  once  ahowa  the  unimportant  nature  of  this  feature :  on  the  other  hand,  the 

Poitiea  «f  •  wrand  Neti«a  throoi^  tin  bnin  of  •  Mwritor  {Bydmamrmty 


Sdtem  of  laaim  tanniiMlb  to  dioflr  11m  pbM  of  tfaa  Motim 

pieaenoe  of  suoh  a  recess  between  the  columns  of  the  fornix — the  recewu  triangular^  of 
Sehwalbe— is  a  wdl'known  fiMst  in  the  ease  of  the  btaina  of  the  Meta-  and  Eutheria. 

The  dorsal  edg(i  of  the  [Kimterminal  body  is  fused  with  the  lower  extremity  of  a  thin 
portion  of  the  wall  of  the  iKMuispht're,  which  presents  :i  prcnliarly  distinctive  histological 
structure.  It  is  chai-actcrized  hy  Ihe  presence  of  a  very  r<"_'ul;ir  closi'ly-p:\cked  coliuun 
of  cells,  which  is  placed  somewhat  ncanir  the  ventricle  than  tlic  surtace  of  the  liemi- 
spheie.  Hm  otmiponent  oeUs  ai  this  oolnmn  are  modeiatdy  large  pyxamida,  the  apioet 
of  which  are  dueoted  toward  the  anvfiMM:  bom  the  basal  aspect  of  eaeh  cell  an  ana* 
cylinder  process  passes  o(T  and  contributea  to  the  formation  <tf  a  layer  of  nerre-fibrea 

SECOND  SraUBS.— SOOJUOOY,  TOIi.  Till.  69 
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between  the  cellular  colmmi  aiul  the  ventricular  epitlieltum.  From  this  layer  of  nerve- 
fibres  the  conmmmra  d^rmlm  is  derived.  In  the  brain  of  Hydrosaurua  the  limits  of  this 
peculiarly  distinctive  histological  formation  are  so  sharply  dedned,  and  itt  featnreg,  in 
of  slight  variations  in  diflbvent  parts  of  the  column,  an  so  distiuetly  diflbientiated 
from  the  rest  of  the  hemisphere,  that  there  can  he  no  reasonable  ground  for  hesitation  in 
rcgartlinf,'  the  column  as  one  indivisililc  or£?an  or  natural  cortical  formation.  By  this 
statement  1  mean  that  whatever  conclusion  concerning  the  homologies  of  the  ventral 
(or  any  other)  portion  of  the  column  the  subsequent  disoosaion  may  yield,  will  apply  of 
neeessity  to  the  whole  of  this  peculiar  cortical  formatimi.  In  B^drtmuru*  the  avea  in 
question  begins  at  the  upper  hoi-der  of  the  pai-aterminal  liody,  forms  the  whole  of  the 
mesial  wall  of  the  hemisphere  ahove  this  l)ody,  and  extends  on  to  the  dorsal  aspect  of 
the  hemisphere  and  forms  almost  half  of  the  roof  of  the  iareral  ventricle,  it  then 
terminates  almost  as  suddenly  as  it  began,  and  gives  place  to  a  more  ticuttered  pallia! 
f  cvmaticm  which  forms  the  lateral  portion  of  the  touL 

•  If  the  general  relations  of  this  medioHlonal  cortical  aarea  in  the  Reptile  to  the  para^ 
terminal  body,  to  the  recessua  superior,  to  the  rommismm  dorsalia,  and  to  the 
Joiii^itudiiial  fibres  in  its  neighbourhood  he  compared  witii  those  which  a  study  of 
tlie  embryonic  and  adult  Monutreme  brain  has  revealed,  the  agreement  in  the  arrange- 
ment of  all  these  seven]  parts  in  the  two  types  is  too  dose  and  too  ohrioualy  identical 
to  be  a  mere  coincidence  or  chance  resemblance.  There  can  be  no  reason  to  doubt  that 
the  commimtra  dor^nH.s  in  the  Reptih-  is  nu'in!i/,  if  not  wholly,  the  homologue  «)f  the 
corresponding  comrni'^'?nrHl  l»and  in  tlie  -Monotrerne,  and  that  the  niedio-dorsal  cortic;d 
foriiialion  iu  the  baunau  is  the  homologue  of  the  hippocampai  formation  of  the 

The  (tudy  of  the  bdwnoQr  of  this  wppoied  hippooampu*,  with  which  the  Rub«e<|ueut  parts  of  this 
nemohr  ara  Isrgsly  ooaeenMd,  affovda  an  iaditpiitable  aigament  in  fnoar  of  the  hypothsais  thst  tUt 

medio-dorsal  cortex  cnnnnt  he  nnvtliinr  else  than  the  strict  homologue  of  the  hippocampus  nf  the 
Mammali&Q  brain.  This  neir  is  by  no  meaoa  new^  for,  since  Spitzka  made  this  auggegtion  concerning 
the  homology  of  the  meuel  well  of  the  hemiipbefe  ia  1880  *, «  rimilsr  interpretation  has  been  ttem  time 
to  time  maintained  by  otlier  writers,  many  of  whom  have  independ^tly  arrived  at  the  same  conclusion. 
I  hLbU  attempt  to  ))rovc,  however,  that  these  views  have  never  yet  passe<l  beyond  the  stage  of  mere 
suggestions,  because  they  have  not  been  founded  upon  any  rdiiUe  evidence,  aud  it  may  be  remarked 
thst  in  several  cases  they  have  been  rqeeted  by  their  antlnin  in  favour  of  othen  on  very  slight 
provocation.  Iiulced,  nniif  of  the  ^rritcrs  to  vrhom  I  allude  have  had  sufficient  cnnfideTice  in  the  truth 
of  their  suggested  homology  to  draw  the  logical  conclusions  which  the  adoption  of  such  a  view  must 
entail.  Thna  none  dnre  to  speak  of  sU  the  flbim  eooiinir  from  their  "  hippoesmpns  "  ss  fbmiz. 

The  reasons  which  led  Spitzka  to  regard  the  mesial  lori^  x  as  liIp|)ocampus  I  cannot,  in  the  absence  of 
a  first-hand  knowledge  of  his,  memoir,  definitely  formulate ;  but  the  conflicting  statements  of  his  views 
by  Brill  and  Stnuser  {vide  i${fra)  are  aufficient  to  show  that  his  argument  could  not  have  been  very 
condnnve  or  welUfbundeiL  According  to  Stnster  (Herkel  mai  Bonnet^  *&gebniiie/  Bd.  ii.  1892, 
p.  579t,  Spitzka  i>l.iml  thp  fascia  deutata  upon  the  latkiul  a«port  of  the  hippocampus  (sen^i  ^tricto). 
If  thL<i  be  su,  the  cummittai  of  such  a  fnndamcutal  error  is  of  itKcIf  sufficient  to  render  the  author's 

*  ^pitxka,  "  The  Brain  of  Tch  ih;!,*'  .Tnnrnftl  uf  N'-  rroni  and  Msotal  OiiosM,  188U.  I  know  this  walk  only  fron 

tbt)  wntingii  uf  iirill,  Edingor,  Herrick,  Meyer,  and  uthers. 
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BUf^Cfttioni  wXb&Aj  nugatory.    In  addition,  the  fact  that  Spitiln  oalkdi  tlM  OOlnmWMm  of  Im  "htppo- 

campi ''  "  corpus  eftffo.ium  "  *  aeema  to  indicate  a  distrust  of  bia  own  «u^pjc«tion», 

in  188b  Ediuger  detiiiiiely  bomologized  the  medio-donal  cortical  formation  in  a  number  of  Reptiles 
H  **Aimmnirimit,**  or  "  AiMWMimft>nnttioii,"  and  id  a  aerinof  esMlkiitligiiiwof  oonMialMetioii*  of 
till-  'brain  of  a  Siiurian  he  leaves  no  t^oubt  as  to  the  meaning  of  his  written  statements  ;  for  he  labels  the 
medto-donal  cortex  in  these  illuatratioiu  "  Cortex  Ammonia  "  f.  It  is  iustruccive  to  quote  hi«  reasons 
fttr  fbia  oomeliDnoii,  beotnw  dicy  m  lopai  mui  wM'tnmtded,  and  lum  a  ooittidenible  mtaiwt  in  ?iev 
of  diafaot  that  their  author  was  led  into  a  singular  error  fire  rears  later  and  gave  up  his  earlier  and 
correct  belief  for  another  view.  In  1888  lie  wrote  {up.  cil.  p.  IIC): — "Das  hctrcffi'tiili-  Kiiulcnstiick 
^medioHlorsal  cortex]  muss  man  als  erstes  Auftreten  der  Ammonsrindc  [hippocampusj  in  der  Ticrreihe 
•nMban.    IMe  AmiaoiuionDatxm  wiid  ebancteririrt  duidi  ihra  Lage  aber  d«in  HemiBphlmimtid, 

duTch  fh'U  ilir  anlagenitlen  Fornix  uiid  flnrch  doii  auf  ilm  fol(;cn(1en  Plexus  clioroides.  Sie  ciitluilt  also 
bei  ikrem  enteu  auftreten  alle  die  Elemcute  welche  apiiter,  weun  audi  durch  Wiaduugeu  uud 
dmybidiaD  varwiscbt,  daa  chaneteriube  Annamnhoni  bilden/' 

Fig.  20. 


FartotataniimnawatiaD  tkrauph  tho  rerebmm  of  IWratanrta  (Imnu.'diately  {a  (root  of  tiba  ooamiiaviM)^ 

lihuwiug  lilo  doeuBdating  fomix-fibre«  (a). 

This  is  not  the  first  representative  of  the  cornu  Ammouis  iu  the  animal  series,  for  it  can  be  distinctly 
recoguised  in  a  large  number  of  the  lebthyopsida  ;  nor  ia  it  accurate  to  speak  of  part  of  the  paraterminal 
body  aa  tbe  "  fornix."  Bnt  in  spite  of  theae  inaocuraciea,  Edinger'a  avgmnent  is  peifteUy  legitimate; 
for  tb«  pontioo  [at  Icatt  of  the  oaiidal  part]  of  the  medio^Unaal  eortez  in  the  SMiial  wall  of  the 


•  Aeeordlag  to  B^ngvr,  Ahhandl.  d.  Senckenberg.  tiesellschaft,  I'^M,  p.  314. 

fit.  Edinger,  "  UntcrsuchuDgen  ubi^r  die  vcrgleich«adc  Anatomic  dea  (iehinis — I.  Das  Vordorhim,"  Aftand^ 
langaa  dor  Seaduobwgiaahaa  aatarf onehaadan  Oaaellsohaft,  ISSd,  Tof.  iii.  ligt.  21.  S2, 23,  and  24. 
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bemitplieie  tmi  it*  nbtUm  to  tbe  dionid  plcm*  an  mUd  veuont  fwi^Mdii^  the  oortn  in  qiuitkm 

tlic  rc])rr  s(  iit:itivc  of  the  cornu  Ammonis,  or  hippocampus,  of  the  Mammalian  brain. 

HaTing  bomulogiml  this  caudal  portion  of  the  medio-donal  cortex  witli  the  luppocampost  Edinger, 
witb  good  reason,  did  not  hesitate  to  regard  the  ccphaUc  eztennon  of  tbe  same  histolt^cal  fomuition  bb 
also  part  of  the  hippocampus.  But  the  amazing  fettnie  of  Edinger'a  memoir  is  that,  after  having 
recxjgoized  this  medio-dorxal  cortex  as  the  hippocampus,  the  author  does  not  licsitiitf  tu  call  the 
oommisaore  which  is  derived  from  it  bjr  the  name  "  eorpus  calicwum."  Aud  this  name  has  clearly  not 
Iwen  employed  in  tbe  wider  eente  as  inelading  the  hippooampat  fibm,  becanee  upon  page  117  thia 
statement  is  found  : — "  Ueber  der  Commissura  anterior  liegt  (fig.  22)  die  grosse  von  Osbom  rait 
Rccht  ala  Balkcn  bezeichnete  Mantel-Commissur.  I  lire  Fasern  stammen  am  dem  Gebiet  der  gronen 
Zellen  in  den  dorsalen  Wand  nach  ausaeti  der  Ammontrinde," 

Tbe  figure  St,  to  vbieb  Bdingar  refen,  lepreMnta  otf  these  eonuieannl  fibrea  apringing  not  "ane  dem 
(rehiet  nach  an<<srn  der  Ammonsrinrle,"  but  from  the  Iiippncimjms  itself,  and,  so  far  as  my  own 
observations  go,  this  figure  is  {lerfectly  aocuxate.  In  other  words,  the  great  majority,  if  not  all,  of  tbe 
ibm  of  the  donal  ooanniflsnre  in  tbe  Reptile  spring  fton  tbe  bippocampna,  and  theieiiHe  cannot  be 
called  "  corpus  callosum." 

It  is  perfectly  incomprehensible  why  Edinger,  who  definitely  recognized  the  hippocampus  and  the 
fibres  of  the  dorsal  commissure  springing  from  it  (as  his  figures  clearly  show),  should  hare  called  the 
eoDunisittre  **  eorpos  eallosinn.'*  He  eeenu  to  bare  ddibentdf  gome  beyond  his  laels  in  oider  to  make 
a  spurious  pretence  of  agreement  with  Osliorn.  XowOsborn  f  >forphologi!ichp<s  Tahrbuch,  188",  Bd,  xii. 
at.)  did  not  for  a  moment  deny  the  origin  of  the  fibres  of  his  so-called  "  corpus  callu«um  "  from  the 
mesial  ooites  in  tba  Reptile.  Tlie  fidlaoy  of  his  argament  was  his  failim  to  reeogniie  this  mesial  eortex 
as  bippocampua.  Sdinger  clearly  recognized  the  latter  fact,  but  failed  to  sec  the  logical  outcome  of  hia 
suggestion.  Tic  seems  to  have  utterly  ignored  tbe  facts  which  he  had  hinuelf  clearlj  demonstrated,  for 
the  sake  of  u  pretended  coufirmatiou  of  the  coucluaious  of  Osboru. 

Tiro  yeats  after  the  pnblieation  of  this  memoir  of  Edingei^a,  Brill  pnblisbed  a  brief  communieatiDia  *, 
with  a  v'wvF  to  make  known  the  work  of  Spitzka,  and  to  record  a  scrips  "f  orii^inal  oh'^crvatinni  upon  the 
brain  iu  the  Lacertilia,  Ophidia,  Crocodilia,  and  Chelonia.  lie  argued  that  the  position  oJ!  the  medio* 
donal  eortex  in  the  hemisphere  and  its  histological  atmctore  showed  its  homdogy  to  the  fiveia  dentatn. 
He  r^arded  the  rest  of  the  dorsal  cortei  as  the  hippocampiu  and  subiculum  cornu  Ammonis.  And  in 
"iipiiort  of  this  Iiypotln>is  lie  propont»lc<l  <«poii  wholly  iuiKlcijimtc  ^'r<iuii(!s)  the  stutemeiit  that  "the 
ta»ciadeutata  is  more  primitive  than  the  hippocampus,"  and  therefore  not  unnaturally  ''  forms  the  greater 
part  tii  tbe  Reptilian  hemisphere."  In  tbe  introdnctiim  to  this  discnasinm  I  pointed  out  that  tbe  fascia 
dctitata  is  a  spi  i  inlizalion  of  the  vrtitral  i-d'^i:  of  the  pre-existing  hippocampus,  which  inukcs  its 
appearance  reUttivcly  ktc  in  the  ontogenetic  history  of  the  Mamniahan  brain.  Moreorer,  it  consists  of 
a  peenliar  modificatian  of  the  sniCaee  (only)  of  the  hipiracampus,  as  I  have  shown  elaewben  ("The 
Fascia  dentata/'  Anatomisdier  Ananger,  Bd.  xJi.  180^  p.  124).  So  that  it  esnnot  mdat  apart  fkom  tbe 
hippocampus. 

la  its  typical  funu  the  fascia  deutata  is  found  ouly  lu  the  Mammalia,  wliereas  the  iiippocampus  can 
be  cevtmnly  reoogniied  iu  all  tbe  Sanropsida,  Amphilna,  and  Dipnoi,  and  even  in  some  still  lowlier 
vertebrates.  It  is  thert  forc  preposleroaa  to  argve  that "  the  beda  dentate  is  mora  primitite  than  the 
hippocampus,"  as  Brill  does. 

In  1890  C.  L.  Herrick  began  the  puluication  of  a  series  of  contributions  to  the  morphology  of  tbe 
brain.  The  first  of  these  oiemoirs  which  deals  with  the  question  at  issue  appeared  in  the  first  number 
of  '  Tbe  Journal  of  Comparative  Neurology,'  which  this  prolific  writer  founded  iu  1891.    It  deals 


•  N.  E.  Brill,  "  Th«  True  Homology  of  the  Msisl  Fortiott  of  the  Hsad^iherio  Yeaide  hi  the  ItaUMpsiik  [nei," 
Msdieal  iteoord,  Itsrch  28,         pp.  34;^4}4S. 
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mainly  with  tbe  tmin  of  a  Lizard  {Sceloporu*},  a  Snake  which  he  does  not  name,  and  a  Turtle  (  Aspido- 
nectes).  In  the  Luiurd,  he  nyii  (p.  15),  there  is  in  the  occipital  lobe  "  an  undoubted  honiologue  of  the 
hippocampus."  In  tbe  Snake  he  sajs  that  "  the  portion  homologouA  to  the  hippocauipu*  U  relatively 
ditfenotiated  " ;  and  tliat  even  *'  tlie  portions  eomtpoudiiif  in  oeUnlar  atruetnte  to  the  fornicate 
aud  Mnrinnte  gyri  may  he  di<tingui*hed" !  By  these  statements,  which  are  nonsense  as  they  stand,  the 
author  really  means  to  record  a  would-be  important  iact.  lu  a  later  commuaication  upon  the  brain  of 
Didel/ihya  ("  The  Cerebrum  and  Olfaetoriea  of  tbe  Opemnm,"  Joam.  of  Oomp.  Nenrology,  vol.  ii.  1800) 
the  nuthor  calls  the  fascia  dentata  the  "gyrus  uncinatus,"  the  hippocampus  tlw  "  gyrus  foniicatus," 
and  the  hippocarapal  fissure  the  "  splenialis  fissure."  The  monstrous  nature  of  such  use  of  well-knowu 
terminology  does  uot  seem  to  have  been  appreciated  by  their  author,  for  when  Dr.  Hill  called  hi« 
attention  to  the  nnuaoal  applioalioii  of  theM  tenna  he  naVvelj  remarked  that  "obaeuritjr  waa  needlenlj 

iiitnulticed  bv  using  the  tprms  rjiirrat  fornirntti^  nml  unrinafns  for  prirts  wliirh  arc  more 

often  named  coma  Ammonis  aud  gyrus  dentatus  respectiveljj  without  discu<Kiion  of  homologies 
oooeeraed*'  (Jonraal  of  Comp.  Vvmiogj,  vol.  iii.  (1808)  t  In  the  light  of  these  remarks  it  is  pomble 
to  understand  his  statement  of  1891,  which  I  hare  alieady  quutc<l  above.  Aeoordinf  to  this  inter- 
pretation, \t  is  'ivKssibli'  to  di!«t!Ti!;iti<th  in  the  hippocampus  of  the  Black  Snake  a  marginal  region 
corresponding  to  tbe  fascia  dentata  and  another  region  corresponding  to  the  hippocampus  {tentu 

In  this  (lHf)I^  inemoir,  Herritk  gives  n  good  description  of  the  cephalic  portinn  of  the  real  {lippo- 
eampua^  which  he  calls  "  fronto-median  lobe "  (p.  18 j,  since  he  does  uot  recognize  its  hippocampal 
natuTe.  This  is  very  surprising,  because  he  records  tlie  fact  that  the  so^Ued  "  oeeipitnl  cortex  **  (which 
he  m^rda  as  the  whole  of  the  hippocampus)  and  his  "  fronto>median  lobe "  are  not  only  continuous, 
hut  prcsf>nt  'iitnilar  liistological  features.  He  does  nof  Iiint  !it  tin-  fiui  tliat  the  "  frouto-mediau  lobe" 
may  also  l>e  hippocampus  ;  aud  his  apparent  ignorance  ot  the  earlier  luemuirs  of  Spitzka,  Editigcr,  and 
Brill  explains  tlie  lack  of  the  snggestaou  firam  outside  sowrca,  which  his  own  histidogieal  studies  should 
have  snpj)licd. 

The  reasons  which  dictate  this  distinction  between  the  caudal  and  the  cephalic  regions  of  ouc  uuifortn 
•ad  indivisible  histological  fiinnation  are  probably  to  be  tonnA  in  the  Ihot  that  the  eanda!  portion 
eom>s)X>nds  in  its  topographical  position  to  the  hippocampus  in  most  Mammals.  Vet,  strange  to  relate, 
i!ri»lier  thf  fttndv  of  Diffefjifn/.t  nor  the  knowlcflge  of  the  work  of  Edingor  nTid  others  appear  to  have  had 
any  influence  upon  Herrick's  intcrpretatiou  j  for,  iu  spite  of  the  £act  that  the  hippocampus  extends 
Ibrvud  in  the  MMmpial,  and  in  spite  of  the  soggestioaa  of  Ediager  regarding  tbe  hippoeampna  in 
Reptiles,  he,  in  his  later  works,  still  dings  to  his  original  xiew  fh.'it  it  is  confiticd  to  the  caudal  part  of 
the  heminphere.  And  tor  this  reason  it  is  not  surpming  to  find  that,  after  denying  ia  a  poutive  aud 
formal  manner  the  hippocampal  nature  of  his  '*troiito>UiediMi  kriwj"  he  rc|;nrds  its  comnussnre  as  the 
true  corpus  eallosiun— for  thos  is  the  nntunl  and  logical  inftrenoB  to  be  dxawa  iioiD  his  emmeous 
interpretation. 

In  18i)3  Edinger  returned  to  the  diseussion  of  the  problem  of  the  hippocampus  in  tbe  Ueptilia*,  aud 
pracdcally  lenoaneed  the  view  (nndoabtedly  correct)  whieb  be  bad  puUisbed  in  1888.  In  the  later 
work  he  attempted  to  extend  the  region  of  the  hippocampus  to  the  lateral  aspect  of  the  heiniiiphcre  in 
the  Chelonia,  being  apparently  dcccivc<l  by  the  spurious  rescmbUuiK  of  an  inverted  cortical  area  in  this 
situation  to  the  Mammalian  hippocampus.  Not  only  did  he  commit  this  extraordinary  error,  but  also 
the  less  eaensable  one  of  locating  the  fascia  dentata  upon  the  lateral  aspect  of  the  hemisphere  external  to 
the  hippoctniipiis  f'conin  .-VrnmonisV  Tt  is  only  just  to  add  that  lie  su1).-i<  queutly  apiireciatod  the  groiiiul- 
lessness  of  these  suggestions,  and  amply  acknowledged  his  error  (.\bhandl.  d.  Scnckenhcrg.  Gc»ell. 
1806,  p.  326). 

*  L.  Edioger,  "  Koichapparat  und  AmmoDshorn,"  Auat.  Aas«iger,  Bd.  rui. 
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I  maj  jMuis  over  the  congideratioa  of  the  works  of  the  brothers  Bamoa  y  Cajal,  of  Koppeu,  Schulgin, 
Botif n,  lUndnOj  and  Milis,  becraw  tb^  comtrilmte  notlmiB  tnA  to  th«  uorpfaolofpcal  problem  wider 
diHaHkni«  and  w  Hiflj  b«T<  hem  renewed  by  BdiiiKer  (AbbeadL  d.  Sandcaibeif  .  GcmU.  ISBfi,  pp.  818^ 

31»). 

In  1492  a  moat  iiu|M>rtaiit  cuutributiuu  to  the  (U»cu»siou  of  the  probleu  made  its  ap)»earauce,  its 
•vtbor  being  Adolf  Meyer  ("  Ueber  dn  VorderUm  einiger  BeptOiea,"  Zdtoeb.  t  wim.  Zodogie,  Bd.  h. 

p.  63  ). 

Meyer  attempted  to  iustitutc  compari»ous  bctveeu  the  Hcptilc  and  the  foct&lj  rather  thau  the  adult, 
Hemnial.  •  He  called  the  p«rateniiin«l  bodj  the  **  aeptum  lueidutn,"  but  thta  locwe  apptuation  of  a  term, 
wbieb  ia  atrictly  associatefl  with  a  special  modification  of  the  dui-so-caudnl  exti'trmity  of  ibf  pai'alBHniinl 
body,  and  which  is  found  only  in  the  more  highly  organized  Mammalia,  can  liurdly  ho  regarded  as  ha[>(!y, 
and  at  the  outset  prejudices  the  chance  of  an  exact  cotuparison.  He  dettcribed  a  furrow  in  certain 
BepftQee,  which  madn  the  Hue  of  demanation  between  tiio  paratenninal  body  and  the  ourtaeal  area> 

which  I  hiiM'  ii-forrMl  to  as  hippocampus.  This  fiirrow  is  the  fissurn  Hiiiiliimt  hipj'Ocauipi,  and  Meyer 
homokigiaed  it  with  the  furrow  which  separates  the  so-called  "  B&ndbogeu  "  into  outer  and  iuuei  am. 
While  tbia  compaimm  with  the  aoneiriiat  proUenutical  "BandbogeB"  of  Ae  MaoumliaB  fietu  it 
unfortunate,  he  further  compared  the  cortical  portion  of  the  mesial  wall  of  the  Reptilian  iMin  with  the 
*'  outer  Randbogen"  of  the  nanunal,  but  he  did  not  ocnnmit  himaelf  to  any  more  piedae  homologr 
than  this. 

He  dedined  to  call  the  dorsal  eona^Mue  "oorpna  cailaewm"  aa  Otbom,  Edioger,  and  moat  writen 

before  him  had  done.  The  reason  for  this  is  not  that  the  fibres  ariic  from  the  region  which  he  compar«d 
with  the  "  outer  Kandbogen,"  but  because  the  commissure  ia  question  is  situated  in  the  lamina  terminalis» 
and  not  in  a  seeondarjr  fuaion  oC  the  mesial  walls  of  the  beniiapbere.  This  argument  ia  fatlaciona,  as  it 

is  baaed  ti|)on  a  misoOQCeptioD  aa  to  the  real  position  of  the  primordial  corpus  callosum. 

In  IBOfi  Kdiiiijer  otice  more  rpronsiiL  rfd  the  whole  question  of  the  morphology  of  the  mesial  wall  of 
the  hemisphere  in  Keptiies  ;  aud,  as  1  hare  already  mentioned,  he  then  corrected  the  errors  which  be 
committed  in  1896.  He  appvoaehed  the  atodj  of  thb  eabject  agalOt  not  onlj  with  tiie  nneh  wider 
knowledge  which  his  own  researches  bee  yielded,  bat  with  the  bencAt  of  the  rcsidts  of  the  work  of 
Spitzka,.  Brill,  Herrick,  and  especially  Meyer,  on  the  Reptilian  brain ;  and  of  Symington,  Hill,  aud 
myself,  upon  the  brain  of  the  Prato-  and  Metatheria.  Von  KoUiker  also,  in  the  same  year,  added  the 
wogbt  of  hia  authorify  to  tiie  controTersy,  but  apparently  merely  aa  the  interpreter  of  the  data  colleetMl 
by  tlif  M  ritf-rs  quoted  above.  ludeH,  the  view  with  ■n-liich  tlif»  names  of  Edingcr  aud  Kijlliker  liccame 
associated  in  1896  is  so  plausible  aud  »o  insidiously  deceptive  tha(  it  is  necessary  to  state  it  at  some 
length,  with  the  objectiaDs  to  it.  In  1804  Eoiliher  stated  diat  some  of  the  nncrawed  fibre*  of  tbe 
fomix  in  the  Mammalian  brain  arc  derived  from  the  gyrus  fomieatos^-lhat  is,  from  a  part  of  tiie 
neopallium  beyond  tin-  limits  of  the  hippocampus*.  In  reviewing  this  work  ^iliortly  afterirardi, 
Edingcr  t  used  the  term  Kanduiiulung  as  a  synonym  for  "gyrus  fomicatus";  and  elsewhere  he  subae- 
qnendy  used  the  term  "ffgrtu  RmMetu'*  in  the  came  aenae.  I  menliDn  this  apeciflcally,  bcoaoae  both 
of  these  temif  lind  hren  previously  ust-d  as  'viiouyrn^  foi-  (lie  iiufiiyiuiu  r/ri.n  :im.  which  is  not  a  part  of 
the  gyrus  fomicatus^  but  is  composed  mainly  of  the  vestigial  supracaliosai  x^rtious  of  the  hippocanpos 
(vide  Schafer,  *  Quain's  Anatomy/  cd.  x.  vol.  iii.  pt.  1,  1886,  p.  159).  In  1898  Edinger  s|H)ke  of  the 
fft/rus  limbicug  in  mammals  as  the  frontal  continuation  of  the  " Ammotuiriiidt;''  "  wekhe  nicht  mAr 
cinffprollt  iat  und  iiber  dcm  Vcutrikel  liejrt."  Fnim  thr  n-fcroiK'f  to  the  inrolling,  it  i^i  lcai  tiuu  the 
author  cannot  be  using  the  term  "  Ammonarimit''  in  tiie  literal  !ten»c  of  "g^rus  hippocampi"  (which  \a 


•  "  I'ebcr  flpn  Fornix  longns  Ton  Fonl,*'  YerbandL  d.  anatam.  OeMllsebaft  ia  StiBsabaig  (Anat.  Am.  Bd.  ii. 

p.  45,  £rguu«iug>. 

t  "  Leistmigen  saf  dam  Gshiats  der  Anatoanie  dm  OentraliMrreiuy  >»t«ms."  Schaiidf  s  Jahrbai^,  Bd.  sealvi. 
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reaUj  in  continuity  with  the  gvrua  fioniOBtas  *),  but  as  a  synonym  for  the  more  usual  name  "  Ammom, 
ham,"  »".<•.  comu  Animonis  or  hippoeampn».  He  farther  added  :  "  Ich  halte  es  fiir  wshrscln  inlirli,  (l:i*8 
in  dem  Kisdeugebiete,  welches  bei  deu  RepUlien  aU  Ammonsriude  bczcichnote  wurde,  die  Elemcut«  des 
Qym  liifebi All  WMi  4er  Anmonarimcle  fc^beii  rind^  (''CvtenndmogiBB  fiber  d.  ve^L  Amtomie  d. 
Gehirns.  3.  Nt*tir  Stiidien  vher  das  Vorderhirn  dcr  Rcptilien,"  in  AWiandf.  tj.  Senckeuberg.  Gescllsch., 
18%).  Thus,  while  he  was  clearly  using  the  term  "  gyrus  limbicus  "  in  the  sense  of  the  "  gyrus  foraicato*  '* 
he  eiioka  d  this  •tnieture  u  the  forwaid  continintion  of  the  hippocampus,  as  if  the  latter  irere  identical 
with  the  pallia!  area  confusedly  known  as  the  '°  }ii|i|iocampal  gyrus."  The  fimt  <jiiot»tiun  is  so  vaguely 
expressed  that  one  might  readily  imagine  the  author  to  be  using  the  term  "gyrus  limbicu-i  "  (or  "  Rand- 
winduug  ")  iu  the  sense  of  the  indusimt  oi  vestigial  hippocampusj  as  Schitfer  dues  iu '  Uuain's  Anatomy.' 
In  thia  eaae  the  atatement  irookl  he  qmte  intdli^hle ;  hat  this  interpietatioii  the  anthor  never  intended, 
for  while  in  the  secontl  (|iiotiitioii  'supra)  lif  referred  to  the  "  Gyrus  lirahicus  der  Ammonsritifle," 
in  hia  '  Vorlesnngcn,'  which  were  published  contcmporaueously,  be  called  the  imbuiwH  {jUri^ 
bmjptwdmalet  Lmdm)  the  forward  cQntinnation  of  what  he  aomewluit  rashly  temn  the  "adion  im 
Ammoushorne  atrophiaoben  Windung,  des  Gyrus  dentatus."  (L.  Edinger, '  Vorlesungem  iiberden  Ban 
der  Ncrviisf-ii  fentralorgano  dos  ^rt-nscluMi  unci  der  Thiere,'  5th  ed.,  Leipzig, 

It  i»  clear  from  the  foregoiug  quoiatiuus  that  Edioger,  in  renouncing  hia  erroneous  vxcvn  ut  lt)93,  did 
not  revert  to  hit  original  belief  of  1688.  On  the  contrary,  he  stated  distinctly  that  the  region  whidi  he 
had  previously  called  comu  Am runulM^  and  of  which  lie  iu)«  !-]]c;ik;i  ;us  tlic  "  Aiumon«rii»df/'  coutaitis 
the  elements  not  only  of  the  "  Ammouarinde  "  or  hippocampuS|  but  aUo  qJ  the  j/yrut  limiicut  (or  gyrus 
fimueatDs).  Some  inkling  of  the  meaning  of  these  extraordinary  viewa  is  obtained  from  Bdioger'a 
definition  of  the  fornue  hHgw  aa  that  "welcher  aus  demjenigen  Tbeile  der  Randwindung,  welcher 
Tiif'ht  7iim  Ammouahorne  sich  einrollte,  au*  dem  Gyrus  limbiciis"  (Vorlesungen,  p.  210),  In  this 
statement  he  was  evidently  attempting  to  hai'mouize  the  morphology  of  the  cerebral  cortex  with  the 
tupposait  groaping  of  the  llibrea  springing  from  it.  In  other  woods,  he  argued  that  the  gyms  foniicataa 
is  the  anterior  continuation  of  the  hippocampus,  l)ecaU8e  the  fornix  is  derived  posteriorly  from  the  latter 
and  anteriorly  from  the  gyrus  (according  to  the  belief  of  Kolliker  [vide  supra]  and  Edinger).  Again,  he 
stated  (ojv.  cit.  p.  168)  that  in  the  higlier  Mammal*,  as  a  consequence  of  the  development  of  the  corpus 
«alhistini»  fhe  fibrea  of  the  fornix  coning  ftom  the  hippocampus  become  separated  from  those  whkdi 
f-imc  from  th<*  moTP  anteriorly  placed  part  of  the  "  Randwindung"  frnrantng  the  gyrus  fornicatus). 

By  thus  introducing  the  idea  of  a  "  Kandwindong"  or  gyrus  marginahs,  which  includes  both  gj'rus 
fontieattts  and  hippoeampna,  Edinger  ohvionsly  intoida  to  estaUiab  a  morphidogical  jostilication  for 
Kolliker's  belief  in  the  origin.of  the  fornix  in  part  from  the  gyrus  f<irui(  atus.  Whether  any  tibret  of 
the  fornix  ever  have  any  such  origin  is  extremely  doubtful  {vuU  "The  Fomix  Superior,"  Journal  of 
Anatomy  and  Physiology,  vol.  xxxi.  p.  90). 

K5lliker  iu  bia  'Oewebdehre'  (<ip.  eU,  189S)  apptored  of  Bdinger'a  interpietation,  and  tcanabted 
tlif  va^'ue  and  somewhat  cryptic  lan<riiage  of  the  latter  into  a  c  lear  statrmcnt,  free  from  all  amfaigui^. 
He  thus  distinctly,  though  uuintcutionally,  reduced  the  argument  to  a  reductio  ad  abtwrduml 

Thna  KolHker,  whilst  speaking  of  the  Reptilian  brain  ('  Gewebdebre  des  HenaciMn/  Bd.  ii.,  swelter 
Halfta,  1896,  p.  825),  writes : — "  Edinger  hat  schou  eine  Andeutung,  oh  dieser  Fomlx  dcr  Reptiiien 
nicht  dem  Famfi-  longua  der  Sanger  entspreche,  die  ich  voll  untersliitzen  mochte.  Die  mediale  Wand 
des  Vorderliirucs  dcr  Rcptilieu  cntspricht  ja  nicht  uur  Ammouafalte,  sondern  auch  dem  Gyrus  fomi. 
cotftts  der  Singer,  ana  weiehetn  der  Jbrafar  loayrn*  entapringt.  Ein  nnii«  ti|fMerkann  bei  den  Rcptilien 

kantti  vorliandcn  scin,  da  aurh  das  Ammonshi)rn,  in  welchfin  dcrsflbc  cntstpriii'^t^  nicht  '^t-htldet  i^t." 
Thia  means  that  Edinger  and  Kolliker  regarded  the  cortex  of  the  mesial  wall  of  the  Reptilian 


*  I  awntion  this  print  SiceiAsaUy  beeanse  sbewbera  Edingar  hu  on  tawsl  occsrions  oonfased  the  bippoesmpoa 
and  gyms  htppsoanpi. 
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hemisphere  u  partly  homologous  vith  the  gyrus  fomicatus,  i.e.  with  a  cortical  area  of  the  mammalian 
briia  wliidi  is  net  hippocampal.  And  jet  both  of  tbcM  writen  apoke  widi  complete  approvil  ti 
the  view  that  the  donal  commissure,  which  springs  from  this  mesial  wall,  is  the  psaUmwM  or 

hippocnmpnl  coiimiissurc.  But  if  tlic  mesial  wall  be  partly  gyrus  fornicatus,  its  comraissiire  cannot 
be  the  psalteritim,  but  must  be  the  corpus  caJlosum.  There  cau  be  no  doubt  that  the  homology  of 
the  xaenti  waU  of  the  BeptOira  bemitphere  with  tbe  hippooanpaB  is  eomet;  ml  tbe  eomperiHm 

with  the  Monotreme  brain,  whirli  I  instituted  in  au  earlier  part  of  this  memoir,  shows  conclusiirely  that 
no  jiart  eftke  meual  wall  of  the  Rtpt^an  benutfhare  can  be  regarded  a$  the  ham^ogae  <^  tie  jfgrtu 


It  ia  ttnoige  that  when  Edinger  held  the  mesial  cortex  of  the  Reptilian  henmphere  to  be 
hippocampus,  he  cnUal  its  commissure  not  "psalterium"  hnt  "corinn  oallosum"  {op.  cit,  1888)  ;  and 
that  when,  eight  years  later,  he  changed  his  view  and  regarded  it  as  iucladiug  not  only  the 
htppoompaa  but  •  ooo-hippocamp*!  palliel  um,  he  ealled  it  not  "eorpu*  callomm  bnt "  peelterinm/' 
with  n  singular  disregard  for  consistency. 

A  comparison  of  the  Keptiliaa  oerebnd  hemisphere  with  that  o£  the  fcetal  and  adult  Monotreme 
oondiiairely  dcmonsu»te»  tint  like  whole  of  the  mesial  wall  of  the  former  which  is  placed  abore 
the  paraterminal  body,  together  with  a  oouidenible  part  ci  the  roof  o£  tbe  heniephen,  repnaente 

nnqiiextiotrnWy  tlie  raammalinn  liippocampns,  and  nothinrj  rh«. 

Although  the  Heptihau  hippocampus  is  uot  so  highly  differentiated  as  its  Mammalian  homologue, 
in  that  it*  maifin  ii  not  jret  deliiutely  epeeiaHud  to  fbnn  a  fceeia  dantata,  I  atteily  diaagree  with 
SloUikcr  in  ihe  alatement  tiiat  in  the  Reptilia  **daa  Ammoathonii  ludit  gebiMet  iat."  * 

The  aqpimenta  ibr  the  recognition  of  the  medio-dofBal  eortex  in  the  Saurnpirk  as  the  liip|)ocam]iu!i 
may  be  conpiscly  summed  up  in  the.  fnlltnrinj?  manner.  A  compnrisoii  of  the  brain  of  the  Eiithcria  with 
the  Meta-  and  Frotothcna  shows  that  in  both  of  the  latter  lowly  orders  of  Mammals — widely  as  they 
are  andowbtedly  aeparated  tiie  one  ftom  the  otlwr-^the  bippocampus  haa  a  mnch  more  exteoatTe 
distribution  tli;iii  in  tlio  former.  Instead  of  being  confined  to  the  caudal  portion  of  the  hemisphere,  it 
extends  forward  as  far  aa  its  morphologically  anterior  pole ;  and  as  a  search  in  the  analogous  r^on  of 
the  Entberiao  hemiapbeve  haa  revealed  vettigea  of  thia  cephalic  esteuaion  of  the  hippoeampna,  it  ia 
natural  to  oondnde  that  tni  ^aiccaavoaa  of  wb  lUifKaua  roaaiaBKo  a  HtPtooiNPoa  ixnMniito 

FORWARD  rPON  THB  Mr^IAI.  WALL  OP  THI  HEMISPRERP  TO  IT^'  Cr.PnALIC  POLE,  i.e.  TO  THE  XETOnBorR- 

Hooo  OP  THE  OLPACTdRY  PE»VNCi.E.  The  prcseuoe  of  a  i>eculiarly  dialiuctivc  histological  formation  in 
the  brain  of  tbe  Beptile  exbibitiiig  not  only  the  identical  relatimia  of  the  Ptatotherian  conm  Amnonia, 
but  also  jK)S8i's»ing  a  structure  which  corresponds  to  one  phase  through  which  the  Mammalian  hippo- 
campui  passes  in  its  ontogenetic  development,  can  lie  rightly  interpreted  in  only  one  way.  'I'hcsc 
reasons  for  draa  homologiziug  the  mesial  cortex  in  the  Reptile  have  bithorto  never  been  categorically 
fonnulated,  and  they  cwBtitutc  the  only  legitimate  ground  upon  whidi  auch  an  interpretation  can  he 
based.  Tin-  i  Lnly  suirjrrstions  of  S|>itzka  and  Brill,  t>nd  V'.iMr.v^vr's  rxtraortlinarj'  mcmuir  nf  1893,  are 
little  more  than  guesswork.  The  value  of  the  legitimate  argument  of  Edinger  in  IB8»  was  utterly 
destroyed  by  bia  later  contribntiona  in  I89S  and  1886.  And  the  sonnd  work  of  Adolf  Meyer  left 
tbe  question  in  too  undecided  a  state  to  be  regarded  as  in  any  way  settling  the  question. 

A  hippocampus  presenting  the  general  features  already  bricHy  indicated  exists  in  all  c1h«scs  of  Reptilia, 
but  the  details  of  its  atmcture  vary  somewhat  in  the  different  iamihes.  In  all  Kcptiles  tbe  hippocampos 
fbrms  not  only  the  whole  of  the  mesial  wall  of  the  hemisphere  above  the  paratcrminal  body,  but  aho 
part  of  tbe  donal  anz&ce  of  the  hemisphere.    In  many  of  the  Chebnia,  such,  far  example^  aa  Smgt 

•  Much  of  the  foregoing  discuasion  has  alirady  bw-n  published  in  a  thort  memoir  entitleii  •■  Furlhrr  ObsLrrations 
apoo  the  Fornix,  with  Special  Beferenoe  to  the  Brain  of  AXi/ctophUut"  Jouriml  of  Anatomy  and  Fhytiology,  v«L  izxii. 
1898.   It  is  repeated  hero  in  ofder  to  mako  the  argamout  coupl«te  and  inUilligibK 
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eni-fij'rpn,  the  cells  of  tlic  hippOfftiHiiu"  rir<'  inucti  ni'irr  dilTtisiM}'  m-attcrrd  than  in  !fi/Jrfi.inuriis  rmd,  a 
Jesscr  degree,  in  Sphmodon  also.  This  more  diffuse  scattering  uf  cclU  points  to  the  mure  primitive 
omditiiiii  of  the  Uppocampin  exhibited  in  the  Amphilnui  brain.  Oiborn  ha$  given  such  an  excellent 
leinmenttttioii  of  it  in  Emy*,  that  it  is  quite  unnccessarv  for  mc  to  do  this  heie  (Otbora,  Morph.  Jabrb., 
Bd.  xii.  Taf.  xiii.  fig.  IG).  lu  CTielone,  however,  the  cells  are  iniuh  more  f'ompactly  arriuigcd,  so  as  to 
form  a  regular  eoliuuu  u  hich  prC9>eut>>  a  close  resciublaucc  to  that  iouud  in  isphenotlon,  which  I  have 
abeadf  repreaented*.  • 

111  the  Chelonia,  Crocodilia,  and  Bhyiu  lux  t  [ilialia  the  charactcnt  of  the  diiitinctivc  columu  of  cells  of 
the  hippocampus  an*  practically  uniform  throughout  the  whole  length  of  thecaluoiu;  whereas  in  the 
IiMertilia,  ami  •  s{»  l  ially  in  the  Ophidia,  the  oelb  become  much  more  mmumm  and  ctnnidenblj  •mailer 
in  aixe  in  the  neigliboiu  hn<Ml  <if  thi  jKuati  rmiiial  body.  This  factta  UOur  wdl-rccij<.'mz<  il,  and  has  been 
successively  noted  by  Herrick,  Edingcr,  Meyer,  and  myself  many  othcrx  ;  und  the  condition  has 

been  admirably  reprefrented  iu  the  excellent  figures  which  accom^yanj  EiliugerV  memoir  of  1888 
(toe.  dt.)  and  Meyer's  of  18^  (loceit). 

In  the  Chelonia,  no  I'ucb  alteration  in  the  characters  of  the  ventral  extremity  of  the  hippocainpnl 
oolunin  of  celU  can  he  detected,  nor  am  I  able  to  detect  any  trace  of  anch  a  cbauge  iu  the  brain  of 

This  peculiar  feature  of  the  hi]>|>acanipns  in  the  Saurians  ia  rignificant.  For  it  points  to  a  moi-e 
rapid  proHferation,  resuttiiipt  in  the  pnnhiction  of  a  large  mft*"  of  rclls  of  small  si/c,  in  a  pu^ition 
analogous  to  that  lu  which  the  fascia  dcntata  has  been  found  to  develop,  by  a  eimilar  process  of  rapid 
pvolifienition  and  noall-eell  formation,  in  the  Mammal.  Bat  it  may  be  axgned  that  the  faicia  dentata 
iu  the  Mammal  is  a  group  of  cells  set  quite  apart  from  the  liippoeainpal  >  rilumu  of  pyramidal  cells. 
The  dcvelopmeotal  history  of  the  faacia  dentata,  at  which  I  hare  briefly  liintcd  iu  the  Monotreme, 
and  which  follows  a  similar  course  in  the  placental  Mammal,  shows  that  tlic  fa»cia  dentata,  or  rather  its 
"atratnn  grannloBam,"  ia  originally  the  N  eutral  (or  inner)  extremity  of  the  column  of  pytamids  whieh 
becomrs  ^-cpnrate  at  a  later  period  of  development.  This  pmrrss  nf  separation  can  hr  .icttially  seen  in 
tlic  adult  brain  of  any  Monotreme  or  Marsupial — for  in  these  Orders  the  fascia  dentata  becomes  reduced 
to  very  inagnifieant  pnopoctiona  at  the  cephalic  extremity  of  the  hippocampua ;  and  as  its  cells  ten  thns 
brought  into  line  irith  the  stratum  of  pynmidal  cells  of  the  hip(H)campns  jitoprr,  the  picture  of  the 
Srturi.iii  condition  is  complete  {vitle  "The  Fascia  dentata,"  Auat  Anzeiger,  iHOUj.  It  is  not  surprising 
to  tind  that  this  differentiation  of  the  hipiiocampal  columu  of  cells  is  uot  found  in  all  Ucptilcs,  when  we 
lecall  the  fact  that  in  the  Mammal  the  faacia  dentata  is  late  in  making  its  appearance.  And  it  ia  of 
infiTcst  to  note  (althou«rh  it  is  not  quite  pertinent  to  this  discussion  i,  thnt,  just  ns  tlic  f:i-^ria  dentata  is 
the  last  part  of  the  hippocampal  formation  to  make  it«  appearance,  so  it  is  the  first  part  to  dwindle 
and  diaftppear  intfae  retragNMive  ehitigea  which  involve  the  anterior  portions  (snpni-  and  preoommiaaanl) 
of  the  great  hippocompal  an  in  the  Euthcria,  leaving  a  hippooanipal  vcsti  1  >id<rf  faacia  dentata 
(ri.le  ntpra ;  also  Trans.  Linn.  Soc.  aer.  2,  Zool.,  vol.  iii.  Itttf7,  pp.  47-69 ;  also  Journal  of  Anatomy 
and  I'lijsiology,  vol.  xsxii.  18!}7). 

The  problem  of  the  nmaning  of  tins  peculiar  change  reavlting  in  the  devektpment  of  the  faadn  dentata 
presents  itself  for  hohttion.  It  is  an  extremely  fliffieuh  qai'stiDU,  which  does  not  pcr^iit  uf  being  definitely 
settled  in  the  present  state  of  our  knowledge.  But  the  following  suggestions  may  form  a  tentative 
hypothesis  until  ancb  a  fuller  knowledge  ii  forthcoming. 

In  the  Reptile  large  numbers  of  nerve-fibres  stream  from  the  bnlbua  olfaetoriui>  into  the  neighbouring 
area  of  li)pp<>OMmpu!«.  In  tin-  Monotreme  suk!  ^^ftrs^piBl  the  corresponding  fibre*  Income  collect<'d 
mainly  at  the  ventral  margin  ot  the  hippocanipal  ibrmation  (stee  Journal  of  Anatomy  and  Physiology, 


•  <;ood  Hgnres  uf  tlio  brain  oi  CM^oie  miidut  Will  be  fMud  in  £ding«ir''s  manmr  ia  tbs  Abbandl.  d.  Senekenberf. 

natnrf.  (ieM-l)sch.,  l"-^"..  T  if.  i'.  fi.'s  .1 
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vol*  XXxii.},  and  form  the /atciculus  mart/inalis.  Ol&Btory  iinimlses  coming;  from  the  olfactory  bulb  are 
thus  poured  into  the  rcnrnil  friuge  of  the  hippocampus,  nud  tlii^  frinpr  heiromftf*  apccially  modified  to 
form  a  Urge  mass  of  "  receptive  celk  " — the  faaeia  dcutata.  in  other  regions  of  the  brsia  modificatioiu 
of  rapeffieial  celli  m  ftmnci  in  vegiom  in  wbidi  aenaoty  paths  nupmge  upon  tlie  cerebiml  cortex.  Tliis 
is  very  slightly  <;hr)wn  in  the  general  cortex  of  higher  ^^ammals  because  the  sensory  fibres  are  widely 
Kvuticred ;  but  it  is  most  prouoauoed  upom  the  aoriacc  of  the  Mm  pjfrtformit  {vide  ti^a) :  here  a  vttj 
ricli  supply  of  ineoming  ottictorj  fibm  oorers  the  surface  of  the  lobe,  and  the  anperfleial  eellt  become 
»pci  i:i11y  modified  to  fom  the  layer  o£  ** double  pyramids,"  which  is  .nuch  a  dmractcristic  feature  of  this 
region.    In  a  similar  manner  n  pepiilinrraTttx  i'-  ikvelojied  in  the  tubarculuin  olfnctoriuui  'vidr  mtpra). 

It  would  seem,  therefore,  not  unreasonable  to  suppose  that  as  the  fibres  coming  from  the  olfactory 
holh  bagas  to  oolleet  at  the  ventral  margin  of  the  hippoeanpus,  the  latter  region  heeame  epectallf 
modi(ic<l  to  form  as  the  fascia  dentata  a  receptive  org;an  for  olfactory  impulses. 

In  the  Saurian  brain  a  similar  tendency  u  ahown,  and  hence  it  fallows  that  the  small-celled  ventral 
portion  of  theSanrian  hippocampus  should  be  regarded  at  least  as  the  physiological,  if  uot  the  strict, 
hamokigne  of  the  Mammalian  fascia  dentata.  In  all  the  S&urian.s  studied,  the  liippocampal  formation 
comes  to  an  abrupt  tprmination  upon  the  dorsal  surface  of  the  hemisphere ;  and  the  chnracteristic 
column  of  cells  ceases,  and  its  lateral  extremity  is  separated  from  the  rest  of  the  cortical  region  of  the 
hnin  by  a  pronounced  hiatos.  There  is  no  reason  for  r^anfing  the  repons  wbieh  are  pfaused  beywid 
this  hiatus  as  coustituting  part  of  the  hippocampus.  The  ntesial  half  of  the  roof  of  the  hctni«phere  is 
considered  to  be  hippocampns  because  it  is  part  of  the  one  circumscribed  histological  formation, 
conccruiug  the  homolog}'  of  the  mesial  part  of  which  there  can  be  no  question;  and  there  is  no  valid 
reason  fbr  not  extending  this  interpr^tion  to  the  whole  formation.  But  when  Hm  tjpieal  atruetnre 
comes  to  an  ciifl,  it  is  only  lopca!  to  infer  that  n  rpfion  beyond  thr  hijipofiunpiH  has  been  att.ained. 
Now,  by  comparison  with  the  Mammalian  condition,  it  is  clear  that  this  cortical  area  beyond  the  hiatus 
must  represent  tiie  neopalKnin,  to  which  t  have  already  referred  in  the  Mammalian  brnin. 

In  the  Mammal,  however,  tlie  transition  from  hippocampoa  to  neopallium  is  usually  a  more  gradual 
process  tlinn  this  abrupt  iiH  ilKid  wliirh  clianu-trrizcs  the  Sauriiin ;  if  an  analogy  for  this  be  (l&iirrr!, 
it  will  be  fonod  in  tlie  Cbelouia  and  iihyncbocepbalia,  where  the  regular  hippocampal  column  graduaily 
gives  plnee  in  the  roof  of  the  hemisphere  (o  the  scattered  amagemeat  whieb  >•  dianeteriatie  of  die 
IK  i>|iiitlium.  In  the  earlier  figures  iltu>tratin;^  cor(in:iI  sectious  tliruiigb  the  heoiispheres  of  ^^tattitH% 
this  gradual  transition  from  hippocampus  to  neopalUum  luis  been  shown. 

Th«  fibrea  wUeh  arise  ftom  or  terminate  in  tiiia  hippocampns  must  he  regarded  as  the  fornix  (in  the 
sense  io  whidt  I  defined  tilis  term :  "  The  Behltion  of  the  Fornix  to  the  Margin  of  the  Cercbrtl 
Cortex,"  Journal  of  Anatomy  and  Pliysiolo^y,  vol.  xxxii.  1K07)  :  tiir  Kcptiliau  f  iriiix,  like  it* 
Mammalian  representative,  consists  of  a J'ornix  iransvermu  (Forei;  or  hippocampal  couimissure  {psalterium, 
{jrr«,/wNj*<rsmeij«s«re),  and  a  firmx  bngut  (Ford)  composed  of  deseeading  post-eommiasnral  ftbies 
{eolumna  fornicis)  and  "  pre-cninnii'-sural  fibres"  of  Huxley. 

The  uncrossed  fibres  (or  fumix  lo»j/ia)  need  not  be  further  considered  at  present,  but  the  crossing 
fibres  (fornut  traMeeritus)  arc  of  sndi  great  morphological  importance  in  the  disenssion  of  the  arrange- 
ment of  the  cortex,  that  they  cannot  be  dismissed  in  this  summaiy  Ihshion. 

The  fibres  which  spring  from  tfie  lii](|iopampn«  and  proceed  across  the  mp.siiil  [ilanp  to  enter  the 
hippocampus  of  the  other  hemisphere  cannot  be  regarded  otherwise  than  as  the  honiologiics  of  the 
commiasttre  varionsly  known  in  mammals  aa  ptalttrimm,  ttfro,  eommimmt  /brmej*,  eemniitmrs  h^o- 
ettmpi,  cmnmistura  cornu  Aminonis,  fornix  traiisvertus ,  as  well  as  by  other  names.  This  commissure  is 
regarded  as  "  hippocampal/'  not  by  reason  of  any  particular  relation  it  may  present  to  the  lamina 
teruiiualis  [compare  Meyer's  reasoning],  to  the  recessus  superior  [compare  the  writings  of  Osbom, 
Herricli,  and  many  American  and  German  writers],  to  the  roof  of  the  forebraiu  or  to  the  foramen  of  Moaro^ 
tef  heeatue  iUfiJbm  an  derived  from  ike  l^poam^.  Stated  thus  directly,  this  tmism  may  seem  toe 
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obvious  t(j  nei'fl  formal  prescnlMtitui  ;  hut  h  f^tancc  at  the  past  Iiistury  of  this  (liscus^ion  would  appear  to 
«how  that  tlie  inference  does  uot  uaturaily  suggest  itself  to  modt  irriters;  aad  that  in  deciding  the 
queatJon  of  homology,  the  great  majority  of  inveatigattm  hate  made  me  of  critem  whidi  nair  readily  be 
sfaovn  to  be  citlu  r  uttt-rly  faUe  or  of  limited  spplicftbility. 

In  the  forf  f;oiu^  (h  sc:ri|)tions  it  has  becu  demonstrated  that  a  large  strauc?  of  fibres  coiuuij;  from  the 
liippocampus  crosses  to  the  corresponding  region  of  the  other  hemisphere  in  the  lamina  terminalis  and 
fiNnnt  tbe  donal  aHuauMtife.  The  Ikct  that  the  morphological  Telatione  of  dii*  commiaeure  afe  identical 

with  tliuse  of  tlie  dorsril  cominissiire  in  tlie  ^rouotremo,  which  is  kiio«u  to  he  of  purely  hippocampal 
origin,  undoubtedly  leuds  support  to  tlic  contention  that  the  dorsal  commiature  ia  the  H^tilian 
bnuDis  alto  a  ooomiMnra  of  the  hippocampi,  i.  e.  the  ptaUetwm.  But  aueh  an  aigament  can  tailj  he  of 
subsidiary  value.  The  only  essential  re».«4>ii  fur  ngarding  the  dorsal  commissure  as  being  luppoeampal, 
and  uot  a  true  "  corpus  calloium,"  must  be  the  dcmoEstration  of  its  origin  from  thu  hippoeamitn*.  So 
far  as  I  am  aware,  no  investigator,  with  the  solitary  exception  of  Kamon  y  Cajal,  has  ever  scrioiuly 
•Menpted  to  daim  an  origin  of  wof  fibna  of  the  dmnl  eomuiaeom  flroai  the  pdlial  ana  hejond  the 
liippoeamptis.  £dinger,  it  is  true,  appeared  to  do  so  in  hi*  first  contribution  to  this  disc  ussion  [pp.  cit. 
1888),  botj  aa  I  have  already  pointed  out,  bia  atatementa  are  uot  supported  by  his  figures.  And  the 
internal  evidence  of  bia  menunr  aeema  to  point  to  the  atatement  merely  as  an  attempt  to  harmonitc  his 
couclusious  with  the  plausible  and  sweeping  generalization  of  Osbom. 

When  Osbom  Iiirasclf  arfjmxl  in  favour  of  the  c^istonee  of  a  "  corpus  eanosiim  "  in  tlie  Reptilta,  he  dirl 
not  trace  any  fibres  of  the  dorsal  commissure  beyond  the  incdio-dorsal  cortical  plate.  He  was  led  to  the 
nroneotta  hdief  in  the  pieaence  of  tiie  oorpas  eaUoaam,  heeauae  he  did  not  reoognise  in  the  medio- 
donal  plate  the  true  hippocampus  (H.  F.  Osboru,  "  The  Origin  of  the  Corpus  Callosum,"  Morpholog. 
Jahrbiich,  Dd.  xii.).  The  same  remarks  apply  to  the  earlier  observatiom  of  Sticda  ("Stodien  iiber  daa 
Centndncrveusjstcm  der  Reptilieu,"  Zcitschr.  f.  viss.  Zoologic,  fid.  uv.  1875). 

BaU-Rfiehhaid,  howeter,  vonld  not  homologiie  the  donal  cammiaaure  in  the  Alligator  with  the 
corpus  callosum,  and  it  the  netttral  name  "  roiiimi.iinira  pallii  anfn-ior  "  *.    His  roismi  for  this 

hesitancy  waa  that  he  regarded  it  as  corresponding  neither  in  positiou  with  the  corpiu  calloaum,  nor 
witii  what  one  abonld  ttguA  aa  tbe  ^nitiTe  atage  of  the  great  Hammafian  eommiaanre.  Ho  aoiDeirliat 
doubtfully  au^estad  it*  homoloq  with  tba  eommiaanre  of  the  fomi^  but  gave  no  vbM  maona  fiir  hia 
belief. 

lu  his  numerous  cuiitnbutions,  to  which  reference  haa  already  been  made,  Hcrrick  regarded  the  dorsal 
ooouniBaaae  aa  a  troe  ^'corpoa  ealkattm/'  ibr  the  reaaon  that  he  refhaed  to  admit  the  hondlogy  of  the 

me<lio- dorsal  plate  of  eortcx  vrith  the  hippocampus. 

Then,  again,  it  was  the  relation  of  the  dorsal  commissure  to  the  lamina  terminalis,  rather  thou  its 
origin  from  the  region  wlueh  he  compared  to  tbe  "onter  Rsndbogen,"  which  led  Adolf  Meyer  to  reftiae 
the  title  "corpus  callosum"  to  the  dorsal  commissure  in  1898  (op.  cit.).  In  order  to  justify  his 
pijsitiuu  Meyer,  in  1X95,  brouglit  forwanl  wjnie  rather  arbitrary  criteria  of  a  "  corpua  Calloaum "  (whicb 
1  shall  discuss  later),  but  they  added  little  to  the  torce  of  his  original  argument. 

It  ia  aomewhat  anr^iaing  to  ibid  that  hi  ISM  Sdbiger  {toe.  «U.)  regarded  die  donal  oomndacute 

(wh-  ti  'ii  now  <alls  the  "  cnmmts.nira  /jtifHi  anterior"  after  llabl-RiUkhard)  a»  a  jj.taflcrium,  althouji;!i 
he  regarded  the  origin  of  this  commissure  as  being  homologous  not  only  with  the  hippocampus  but  also 
with  the  gyma  fomieatoa  of  Mammaia.  He  attatibnled  hia  diange  of  belief  to  the  wmk  of  Adnlf  Meyer 
(op.  cit.)  and  the  writer  ("  The  Cerebral  CbmmiaaavBa  in  the  Mammalia,"  Proceedings  of  the  Liuncan 
Sex',  of  X.S.AV.  '>rid  series,  vol.  ix.),  aiul  very  iiroperly  argued  that,  as  the  commissural  link  between  the 
hippocampi,  it  must  represent  the  psalUrtum  (^dinger,  op,  eU.  1896,  p.  3ri).  But  in  this  passage  he 
aeemed  to  fetget  thai  daewhere  in  tbe  aame  memoir  (p.  384  tnler  aira)  he  lofoaad  to  admit  that  the 

•  "  L'eber  diis  Ceatnducirrt'Ufiysttiui  der  Aliiguton,"  Zoituchrii't  «ur  wisi.  Zoologie,  ltd.  xxx.  IS7S. 
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cortical  area  in  qneatioii  wu  binpocanpiM  ODiy,  aad  concluded  hj  rc^rding  it  as  dto  rqpraMiitiiig  tiie 
gynu  foniicataa. 

Hh  lack  of  consistency  is  almost  as  pronounced  as  it  wm  eight  yttm  earlier,  when  hti  called  the 
iDcdio-ilotMl  coria  "Uppocampiia''  and  ita  commitatire  "corpus  rallnsum."  In  Islm;  hv  almost 
reversed  ihp  prorf^s  hy  railing  the  oommiaaiire  " paalteriam/'  but  deduung  to  admit  that  ita  anaoC 
origin  is  simply  "  hippocampus." 

I  have  dwelt  at  gceat  leiigth  and  «itb,  I  fear,  much  repetition  upon  the  viewa  of  Edmger,  beeaiiae  his 
opinion  lias  been  widdy  accepted  from  time  to  time  Ijy  writers  of  all  nationalitjes  as  authoriutivc,  and 
hence,  in  all  recent  memoirs  and  text-books  which  treat  of  the  comparative  anatomy  of  the  braiSj  the 
don^al  commissure  iu  EcptilcK  and  Amphibians  is  called  "  psalterium."  It  only  needs  a  writer  to  ooaM 
forward  (as  Ilower  did  in  1865,  in  the  controwsy  retpuding  the  commiaanres  in  the  Moootrcmcs  and 
Mnrsnpials)  and  indicate  tlie  weakness  of  thi-  basis  for  the  (fcnrral  helirf,  to  cause  a  general  refnlsinn  to 
the  conviction  of  the  presence  of  a  corpus  callosum  in  ail  Vertebrates.  For  so  history  might  repeat 
itaelf .  fint  aldioagh  Bdinger'a  aigament  lacka  cogency  and  conaisteney,  the  oondiuioa  at  which  he 
airmd  rmuding  the  doveal  oominianti'c  is  undoubtedly  correct.  For  the  ihna  of  ^e  donalcommianue 
must  be  hi])|iocam|>a!,  i.  c.  ptallerium,  because  they  spring;  fri>ni  the  hippocampus. 

Iu  this  discussion  I  have  not  yet  referred  to  the  possibility  of  the  fibres  of  the  dorsal  comxoissure 
aiiaing  froaa  a  wider  cortical  aiea  than  the  hippoeempna.  The  only  anthor  who.  ao  far  aa  I  an  awan, 
directly  arlmitted  thi^  possibility  is  Pedro  Ramon  y  Ciijn!  {'  Tnvisti^riicioin  s  niicrograficas  i-n  <1  Eiiccplialo 
dc  lot  Batraoeosy  Reptiles,'  Zaragosa,  1891).  I  am  only  acquainted  with  this  work  at  second  hand 
trom  the  exodlent  fignre  which  Bdinger  reproducer  (op.  at.  18B0,  p.  819).  In  this  figure  a  group  of 
fibrea  ia  represented  paaaing  upward  from  the  doiaal  commissure  (which  he  calls  "  corpus  callosum  ") 
through  the  paraterminal  body  and  hippocampn<i  to  end  in  tbc  palHal  area  beyond  the  latter.  These 
fibres  arc  labelled  "Mchr  lateral  auigczwcigte  Baikenfaseni  fur  die  lateralc  Rindeuplatte.''  In  no 
tpeetmeus  which  I  have  euununed  have  I  heen  aUe  to  aatiify  aiyaelf  that  any  snch  dhrea  eatne  from  the 
dorsal  commissure  and  extend  beyond  the  hippnr;iii)pu>.  It  may  be  tliat  tlicy  mcrfly  consist  of  filires 
which  aaaociate  the  hippocampus  and  the  lateral  pallial  area,  and  have  no  conucctiou  with  the  com- 
mtnnral  fibres.  Sadi  fibres  are  fband  in  the  Sfamualian  hnun.  But  Ramon  y  Cajal  distinetly 
represented  the  fibres  in  question  aa  ooming  fram  the  dorsal  commissare. 

If  these  fibres  really  exist  as  he  represents  them,  and  if  the  ni^jre^tion  which  1  have  already  made  to 
the  effect  that  the  area  beyond  the  hippocampus  represents  the  neopallium  of  tlie  mammalian  brain  is 
eonect,  it  moat  of  necesaity  fdlow  that  lilejUrst  in  fMetfiOR  are  ttri^hamd^Mu  with  ike  mammaBm 
corpus  ctillimuin.  Tliiit  such  is  ilic  rase,  however,  T  am  very  loth  to  admit,  not  merely  for  t!u-  reason 
that  I  have  never  been  able  to  detect  such  commissural  fibres  paaaing  to  the  lateral  pallial  area,  bat  for 
widev  morphological  rensous.  Then  ean  be  no  doubt  that  no  such  eovpue  enUosom  exists  in  either  the 
Monotnnwta  mt  M arsupialia,  and  that  therefore,  presumably,  the  ancestors  of  the  Mammalia  had  no 
true  corpnn  eallrwnm^  ?.  r.  tbcy  possruscd  a  (loi->*nl  C(minii«surc  flhirh  was  purely  hiiipociDiipni.  Monv 
over,  a  study  of  the  conditions  prevmhng  in  the  Mammalian  bn«u  w  hen  the  corpus  callosum  makes  its 
first  appeanmoe,  seems  to  point  clearly  to  the  cooduiion  that  the  true  corpus  oellosnm  develops  hi 
rexpouse  to  the  demand  of  the  rapidly  growing  neopallium  for  a  shorter  route  for  its  commissural  fibres. 
Such  a  demand  can  never  exist  in  the  Kcptilia,  in  which  the  neopallium  is  of  such  iusigaificaut  area;  and, 
u  priori,  one  would  he  extiemcly,  surprised  to  find  a  rcpreseutative  of  the  true  coipiia  ftalloaum  in  the 
BeptiKa.  YH  aU  tkete  drang  h  priori  d^tetient  wuld  wU  ht  tHfieieiii  weight  t9  eotinterbalanee  the 
pnsidve  evidence  for  a  Irttc  corpus  cnllotum  whieft  the  anh.'rtaiilittiioH  of  Hmnon  ti  CajaPa  evidence  would 
afford.  The  arguments  of  Meyer  conceruiug  its  relation  to  the  lamina  tcrininalis,  or  of  other  writers 
oonceniing  itsrdation  to  the  receasus  snperior  and  roof  of  the  third  ventricle*  would  be  of  no  avail  if  this 
crucial  fact  were  cstablisliccl.  Li  the  mcnutimi  tlic  ipiestion  must  remain  in  abeyance,  for  Kamou  y 
Ciqsl's  conclusioos  need  cuutirmation.   His  observations  were  made  and  recorded  without  any  due 
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aense  of  tbe  morpliological  importanM  attaching  to  them,  becauae  he  regarded  the  dorsal  commUsure  as 
the  "  rnrpii;  cnllosiim,"  not  having  rrco^nized  the  hippoc«ai|tIII  aa  aadl.    Hcnuse  tba  Hct  that  tlia  filim 
have  a  slightly  vider  area  of  origin  would  mean  little. 
The  posmlnlitj  of  fbe  exlatenoe  of  a  oorpa*  caUoaniiB  in  tlie  BepUUa  in  thia  mdn  haa  not  hitlierto  been 

suggested,  so  far  ai  I  am  a»  :ire  ;  htit  it  is  patent  Aat  no  other  form  of  trut  tarpiu  eattomim  cmm  tmat  in 
the  Reptilia  than  this,  tu  yet,  hypothetical  commiuure  of  the  lateral  pallimn. 

I  shall  have  occaaiou  to  retura  incideniallj  tu  this  poiut  later  on.  At  the  same  time  I  caiiuot  too 
atrongly  innat  upoD  the  faet  that,  even  gnnting  the  exiitenoe  of  these  true  homologuea  of  the  cor|Mia 

callosum  in  the  rrptilinn  brain,  the  \;ist  majority  of  the  fihifi  of  the  dorsal  fioiiiini^snrt'  are  unquestion- 
ably derived  from  the  hippocampus,  and  therefore  cannot  be  regarded  as  part  of  the  true  corpus 
catloamn. 

lu  the  year  1887  Bellonoi  published  a  memoir  on  the  cerebral  commissures  in  the  Amphibia  and 
Rcptilia*,  in  which  he  stated  that  in  his  "  Iru/io  .*i(//,  rt'>rr  ih-Un  commitgura  anltriorc  "  ticcussatiDual  fibres 
were  iuterroiiigled  with  true  commissural  hbrcs.  The  commissure  to  which  he  thus  refers  is  the 
eoMMjanra  danaMt  or  hippoeampal  eowwiwwe,  whtoh  be  veganled  aa  part  of  the  anterior  eomniaaum— 
an  utterly  untenable  virn-.  Tire  cxisfcnce  of  tlie  fh'cus-iiiticual  fihrcs  wliicli  pass  obliijuely  from  the 
deeoending  hippoeampal  fibres  of  one  side  to  the  opposite  side  of  the  brain  has  been  siucc  <>bi<erved  by 
many  investigators,  and  may  be  readily  demtwatrated  by  the  method  of  Weigcrt.  especially  in  the 
Saurians.  TIicsc  fibres  are  represented  in  the  aeoompanyiug  dni»  in^  {ti;;  'Zi),  x,  y.  473},  which  has  been 
made,  with  thi'  aid  of  the  CAinera  Incitla,  from  a  fy»miial  yprtioii  of  the  Ijraiii  of  / l)jilro>>(iiinis  jnnt  in  front 
of  the  commumra  ventralm.  i  am  utterly  unable  to  offer  any  explanation  of  this  extraordinary  course  for 
fihucaobnoasly  belonging  to  the  Ibrnix  ayatem:  nor  am  I  able  to  find  in  the  Mammalia  anyfihrea  which 
can  be  compared  with  these  decussating  bundles.  No  other  writer,  *o  far  as  I  am  aware,  has  offered  any 
feasible  explanation  of  this  arrangement,  fiamon  y  Cajal  represented  tbe  fibres  in  his  figure  to  wliicb 
I  have  refbmd  above;  and  it  may  be  poaaihie— although  improbable— that  they  may  repreaent  the 
continuation  of  Oe  fibres  which  he  bdicatea  as  coming  from  tbe  neopatlinm  bcgrood  the  hippooampva. 

la  other  words,  tfit-f/  matf  be  palHat projection  fiy'ret.  I  do  not,  howcrcr,  place  any  confidence  in  this 
hypothesis,  and  can  only  mention  this  vague  possibility  in  lieu  of  the  utter  lack  of  suggestion  concerning 
tiiesa  decnaaatiDg  Hbna.  A  knoirledge  of  the  aUeged  oxiatcnee  of  each  fibres  alwnM  impoae  npoo 
tnmtigatora  gnat  oaution  in  attempting  to  interpvet  tbe  veptUian  fbmix. 

It  is  nnneeemaiy  to  vrite  at  any  length  regarding  the  commiaawes  in  tbe  cerebval  hemu||liflMa  of  the 
Bird.   A  study  of  the  process  of  development  of  the  chick's  brain  and  a  comparison  of  the  Infeatogical 

stnii  oF  the  mesial  wall  of  the  hemisphere  in  the  atlult  ^how  that  in  birds  a  hippocampus  of  the 
chelouiiiii  type  makes  its  appearance  but  uercr  attains  to  large  dimeusious.  From  it  a  small  hippoeampal 
eommiaaim  apringa,  aa  in  ^  reptile. 

To  speak  of  a  "  eorpus  callosum "  ill  the  bird,  such  as  Rrvcc  :md  M'arnngton  have  done  even  so 
recently  as  1898  (Report  of  Intematioaal  Physiological  Congress,  Cambridge,  189ti),  is  a  gratuitous 
assumption ;  because  the  donal  oommiBanie  is  unquestionably  hippoeampal.  The  aame  aiganenia 
concerning  this  homology  whiidi  I  have  applied  to  tbe  reptilian  oonditwn  mi^t  be  equally  aqppiopristefy 
employed  in  this  caae  also. 

■  '■  8ulli-  CunimiMure  curobrali  anteriori  degli  Anftbia  •  did  Baitili,"  Meoi,  del.  It«al.  Accad.  daL  BcL  dell'  Istituta 

di  Bologna,  Ser.  iv.  Tom.  viii.  lSS7. 
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The  pcoUem  of  the  intotpretetkm  of  the  cerebral  oommiBsures  ia,  however,  by  uo 
meana  so  simple  as  the  above  account  may  lead  one  to  suppose.    For  there  is  in 

certain  R^^ptiles  thr-  ndtlitioiial  cnminissuro,  wliicli  I  hfivf.'  ili^tiniruished  by  tl»e  name 
" aberrftns.  So  t.ir  ;is  I  am  ;i«  ;ir<',  liabl-liiickbard  '  was  the  first  writer  to  cull  attention 
to  it,  in  the  brain  of  l^sammosaurm.  He  regarded  it  as  a  rudiment  of  the  fornix  or 
"eine  Krauiiisnu  fur  die  Ammonahonier  (Fbral)."  His  reaioa  for  this  was  the  &ot 
that  its  fibres  spvead  out  in  the  yentro-eaudal  region  of  the  menal  wall  of  the  bemis|»here, 
which  he  regarded  as  hippocampus,  presumably  beeatisc  it  occupies  a  position  which  is 
topoffmphically  analogous  to  that  of  the  Eutherian  hippocampus.  Oshorn  wrongly 
condemned  this  interpretation,  and  confused  tlie  comniuura  aberram  of  the  Keptilia 
with  the  oommiasura  haheuvJanun  ia  the  Ptog,  to  which  he  had  recently  girra  the  name 
"coMmiwiira  9U!perior"i.  It  is,  however,  only  jnst  to  add  that  Osbom  made  this 
Oomment  befori'  lie  had  examined  any  br.iin  possessing  the  alx  i  rmt  commissure  t- 

Aecording  to  Brill  §,  the  first  observation  of  the  aberrant  commissure  must  l>e 
attiibuted  to  Spitzka,  who  recorded  its  presence  in  Iguana  and  called  it  '  corpus 
oallosum  *  the  year  before  Babl-Raokhaxd  described  it  in  Pmtmmo§(mnu. 

Edmger  oonfinned  Rabl-Bucklianl's  observation,  and  adopted  bis  suggestion  conoerning 
its  homology  with  the  "{oimiwnira fomicit"  l|.  Tn  this  memoir  he  calls  the  communntra 
dorsdlk  by  the  name  "  oorpu?  callosum,"  althoui^li.  like  the  aberrant  oommissuie,  it 
springs  from  the  area  wiuch  be  correctly  labels  "  Aramonsliom." 

Two  years  later,  Uonegger  ^  objected  to  the  suggest^  Jiomology  of  the  eommmuftt 
aberrtmt  with  the  fornix,  and,  if  I  correctly  understand  his  somewhat  involved  argument, 
he  regarded  it  as  tba  represeutativQ  of  the  oommiaSiUral  fibres  of  the  tenia  semidroularw 
(vd  terminalis). 

*  BiU-BSeUMid,  "Ueber  du  Yoilwoinan  mm  FonixmdlmaBts  bd  Beptilieii,"  Zooluf.  Am.  1881,  p.  281. 

f  H,  F.  0»born,  "The  Origin  of  tho  C'orpaa  Callosum,"  Moqih.  Jahrb.,  Bd.  xii.  p.  243. 

X  ISnpammt  I  matt  refw  to  a  awtter  sot  altagetlMr  pcitiiwnt  to  the  ralgMt  of  diManion.  I  do  to  ia  order  to 
prcTent  a  eouflMioia  iiliioli  ooDiUatly  ooonn  in  tiu  Ktontun  of  tbii  part  of  flw  bnio.  Siiwe  Am  intradactioB  of  fhe 
term  "commiwUfaMyotior"  by  0«bom  for  the  habontriir  WHOBiiwarc,  it  has  attuiucd  a  yery  vrido  aad  fWOnl 
tecognitiou  tunoDg  compsretivo  auatomista.  Tbo  MBW  Of  Oibodi,  BaUonoi,  BaroUiaidt,  Shipley,  Eding«r,  Ritter, 
Studnicka,  I'rouaDt,  and  floNOMa,  to  mention  only  s  tew  of  thoM  vho  htre  empliqned  tbia  tana,  indicate  bow 
general  aud  ooBOfdilHiltw an  of  tltiitenii  i>.  And  y«t,  sinoe  this  almost  unirersal  adoption  of  the  term,  a 
protifii  writer  uu  coniporatiTO  neurology,  who  clainu  to  be  famiiiar  with  the  lit«ratare  relating  to  tho  rEpttliati 
brain,  applies  this  name  to  the  dorsal  or  hippocampal  commianaru  in  tho  Munotrcmutji  and  Marsupinlia,  vii., 
Theodor  Ziehen,  ia  IttuHuSx.  Denkachr.,  1897. 

^^*hilL<  rufcrring  to  a  case  (that  of  Odborn)  in  which  the  commlMura  superior  had  been  mistaken  for  part  of  the 
hippocampal  oumxniasure  (c  abcrratu),  I  wish  to  prot«»t  against  the  mgukr  inappropriateucsK  of  applying  thin  samt 
mtttt  "fiMFilirTnT  ■upetior"  to  tlio  IdpfOMmpal  eonuniiaum  itaeli^  mi  thuoli}'  ddibmatd.]:  iBtiodn<ii|g  agt  olmiMit 
of  confn«ioii.] 


§  X.  E.  UriU,  ♦  Medical  Itecord,'  March  -Jli,  ISHO,  pp.  »43  ;M.>. 
It  Lvdwig  Ediqcer.  tp.  di.  ngin,  1888. 

iT  J,  J'  HoMflfar, "  Ueber  dan  Fomix,  Ao^"  Bceueil  ZooL  SniaM,  ton.  v.,  1800. 
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In  1^92,  Adolf  Meyer  described  the  coaunissure  in  ^uiina  'aiid  called  it  "  wmmitsura 
pal  Hi  pmterior  **  •. 

la  a  aeries  of  nemoin  pttbUsbed  in  180S  and  1898,  Herrick  t  noords  tlie  pveaenoe  of 
the  abensant  commisanre  m  a  mrim  of  LnoertiUiiit  and.  if  I  undAntend  him  aright  %, 

OphidJan  brains,  and  adopts  the  same  view  as  Edinger. 

In  a  later  memoir  Rabl-Kiicklmrd  ("  Einiger  iiber  das  Qchim  der  Biesenschlange," 
Zeitschr.  f.  wias.  Zoologie,  Bd.  Iviii.)  adopted  Meyer's  title  "  coimiissura  pallii  posterior," 
and  agreed  with  him  «•  to  it*  pmiiiioQ  in  Saurians  only.  Thiu  he  found  it  in 
JPmmnummrut,  laeertot  IffiuMo,  Fodmema,  and  dbmeleo,  hut  not  in  any  v^raaentatiTe 
of  the  Chelonia,  Crocodilia,  or  Ophidia.  Herrick,  on  the  contrary,  somewhat  vaguely 
intimated  that  it  is  present  in  the  Ophidian  brain  ("Topography  and  Histology  of  the 
Brain  ol  certain  Ueptiles,"  Journal  of  Comparative  Neurology,  vol.  iii.  1893).  lie 
lefierred  to  the  oommuamxi  iAerram  aa  the  **  hippocampal  omamkaxn,"  hut  when  he 
added  that  *'1]us  does  not  dtflier  in  any  niorphol(H$ical  rwpeet  bam  the  conresponding 
body  in  mammals "  {op.  cit.  p.  89),  it  becomes  dear  that  ha  had  utterly  ftikd  to 
appreciate  the  extraordinarily  peculiar  features  of  thiiS  commissure. 

In  his  latest  account  (1896)  of  the  commiisura  aberram,  Edinger,  who  adopted  the 
teim  **eommmmra  pallU  potterior"  committed  a  number  of  errors,  which  are  very 
nirprising  when  it  is  lemembered  that  he  had  then  made  a  aories  of  accurate  obser* 
rations  on  this  region  of  the  forebrain  for  eight  years.  Thus  in  referring  to  this  (with 
tlie  other  commissures)  he  made  the  i^eneral  statement  "in  der  Ijnniiia  terminalis 
verlaufen  die  Commissuren  "  {op.  cit.  Ih96,  p.  389),  without  any  quahfication  or  any 
remark  to  indicate  that  the  commmura  aberrana  does  not  lie  in  the  lamina  terminalis, 
bat  npoD  the  epithelial  roof  of  the  third  Tentride.  This  statement,  moreoTcr,  was  not 
due  to  a  mere  looseness  of  expression  or  lapsus  calami,  because  in  his  illustration  of  the 
niesinl  snrfaec  of  tlie  brain  of  J'arainis  (fig.  t,  p.  .*]37)  he  represented  the  doubtful 
conimiKsnre  as  being  attaclied  to  the  upper  extremity  of  the  lainitui  terminalis.  [Tliis  is 
&liown  even  more  clearly  in  the  reproduction  of  the  sume  hgiu-e  in  his  '  Vorlesuugeu,' 
189e»  fig.  76,  p.  1SM>.] 

In  the  text  of  his  memoir  upon  the  forelniBiii  of  Beptiles  {op.  cit.  1696)  he  makes  a 

statement  concerning  the  position  of  the  commismra  aberratis  to  the  effect  that  "  die 
Ciimlale  Mantelcommissur  [comnii-Mir  i  pallii  posterior]  lie<*t  direkt  von  der  Stelle,  wo 
die  Hirnwand  sieh  zum  Plexus  verauiiui,  wie  ich  das  scbon  in  meiueu  ersten  Mittoilungea 
geseichnet  habe  "  (p.  372).  This  statemmt  is  in  aoeotd  with  the  aborO'quoted  remarica 
eonoernittg  its  rdatioo.  to  the  lamina  terminalis  and  is  imquestionably  erroneous,  because 
the  commissure  Ls  placed  behind,  and  not  in  front  of,  the  situation  of  the  mesial  attach- 
ment of  the  latecal  choroid  plexus.  Tim  relationship  is  one  of  its  mo»t  fiiguificant 
features. 

•  A.  Meyer,  Zpitschr.  f.  wis*.  Zool.  IW.  It.  (ISSii')  p.  03. 

t  C  L.  Heniek, "  Topogrnphr  and  Hiitologjr  of  the  Bnin  of  certain  BeptilM,"  Journ.  Comp.  jitearola^,  ISVa. 
Z  Jo«n.  Comp.  Smt.,  1^0-',  p.  170. 
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This  peculiar  commissnrp  has  a  very  i-Citrictt d  flisti  iliutiou  in  the  ^'ertebrate  series. 
It  i<)  not  t'uuud  in  tiie  Ohclonia  nor  in  the  Ciocudiiia,  but  seems  to  occur  in  all  the 
LacertUia  (and  perhaps  in  Home  Ophidia,  although  further  imTeBtigBtioiiM  an  needed  to 
barmonize  the  oonflioting  statements  of  Edingw,  Hmiclc,  and  Babl'Rftckliatd  upon  thk 
point  *).  TheM  is  no  eorresponding  commissure  in  the  Mnmmaliu,  nor  is  there  any 
exactly  an.iloifoiis  arrangement  elsewhere  in  the  Vrrtcljiat^-  series.  .As  the  term 
"  colli /II  ixsura  paliti  posterior  "  is  in  many  respects  miskiuliug  and  inappropriate,  as  I 
shall  luive  occasion  to  point  out  later  on,  1  hare  introduced  the  name  commmura  aberrem 
in  reference  to  its  peculiarly  aberrant  nature  and  limited  dittribution. 

In  Dendy's  otherwise  exoellent  figuie  representing  this  commissure  (tig.  15)  th(> 
latter  has  been  erronTOnsly  rrprosf^titoil  as  having  a  complete  epithelial  sheath.  I 
have  represented  its  actual  relation  to  the  roof  of  the  forebrain  in  fig.  2  (p.  457) 
of  tlm  memoir. 

No  Btionger  testimony  of  the  feilureto  understand  the  meaning  of  this  commissure 
could  be  adduce<I  than  tiic  fact  tliat  Edin^^r,  who  has  contributed  a  not  insignitionnt 

sliarc  tn  our  knowledge  of  the  conimissitTn  ofjcrrrais,  should  make  such  fundamental 
errors  rfL;ardin2^  its  position  as  1  lia\  e  nicntioiinl  above.  But  such  statements  are  typical 
of  the  obscurity  which  invests  tliis  peculiar  I'eature  of  the  Saurian  brain;  and  it  becomes 
necessary  therefore,  in  consideBation  of  the  foregoing  analytical  paragraphs,  to  reconsider 
the  whole  question  of  the  possible  significance  of  this  commissure,  because  the  Utefature 
of  the  subject  affords  no  sufficienttjr  well-founded  due  to  it«  nature  to  be  of  any  serious 
value. 

In  the  pixiliminary  study  oi  tiie  root  oi  the  Ibirbrain  in  Sphmodon,  which  served  as  au 
introduction  to  this  account,  it  was  elearly  demonstrated  {tide  figs.  1  and  2)  that  the 
eommitanra  aberrmt  had  no  oonnection  with  the  htmina  termtnatis,  but  is  placed  in  a 
fold  of  the  epithelial  roof  whicli  is  separated  from  the  lamina  torminalis  not  only  by  the 
lamina  rhorinidca  (the  (old  frDin  wliich  tfip  latci-nl  choroid  ]ile\n«.e,«i  ai-e  derived!  but  also 
by  theparapkysis.  The  comviittxnra  nOerram,  moi-cover,  is  situated  caudad  of  tiie  forameu 
of  Monro,  and  it  marks  (as  I  hare  already  shown  in  the  introduction)'  the  line  of 
demaroation  between  the  strictly  thalamic  portion  of  the  roof  and  the  more  cephalic 
region  which  is  closely  related  to  the  cerebnil  hemisphei-e.  It  is  therefore  situated  at  a 
most  important  moriiholoi^ical  site,  the  exact  location  of  which  may  he  more  readily 
appreciated  from  a  sciiematic  plau  of  Ute  foi-ebraiu  such  as  tbe  accompanying  diagram 
(fig.  21).  In  this  tdtamt  the  mesial  eavify  or  third  Tentricle  will  be  seen  to  extend 
forward  as  &r  as  the  lamina  terminalis,  and  then  to  communicate  by  means  of  the 
foriimeji  of  Sfonro  on  oadi  side  with  the  lateral  ventricle.  The  lateral  walls  of  the  third 
ventricle  in  (his  diagram  are  foi mcd  by  the  optie  thalami.  and  th<*  anterior  extremity  of 
each  thalamus  is  joined  by  an  atteuuate<l  hand  to  the  thin  tix-e  cortical  fold  whieii  ((jrms 
he  IoMmw  eaudttle  of  the  cerebral  hemisphere.  This  corticiU  fold  is  the  bippummpus. 
From  it  fornix*fibres  arise  and  proceed  towaiYls  the  dorsal  surfocto  of  the  cephalic 

*  Edinger  and  lUbl-Kiiokluud  wn  iuclined  to  r«^rd  it  m  Wing  aluK'tU  in  isiake*.  I  liavu  beou  unable  to  find 
lay  trace  of  it  in  the  Australian  Saakt  l^Kwln/ik. 
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extremity  of  the  optie  tibaliimiig  by  the  most  diieet  route,  which  happeaw  to  be  flitaated 

in  the  posterior  wall  of  the  roramen  of  Monro.  Theae  fonux-fibres  then  proceed  across 
♦he  roof  of  the  forebrain  and  form  the  commisstira  abcrraun.  A  study  of  the  accom- 
panying scheme  will  show  that  the  commissure  is  placed  ut  tiie  exact  situation  in  which 
the  nanow  epithelial  roof  of  the  slit-like  third  ventricle  passes  into  oonttnuity  with  the 
broad  roof  of  the  ''aub*'*  which  eacpanda  in  the  lateral  direction  on  each  aide  to  farm  the 
choroid  plexus.  The  ktter  passes  through  the  fonunen  of  Monro  mto  tito  lateral 
yentrielB. 


Sohraislie  xapmentalioB  of  a  hdrinmtal  pbn  of  tlie  bniii  to  indieiite  tlio  litRattaii  of 

the  tmmimura  attmuta. 

In  the  introductorj-  remarks  1  called  attention  to  the  fact  that  the  pnratcrminal 
body  is  not  limited  by  the  lamina  terminalis:  audi  showed,  by  the  help  of  drawings 
of  coronal  sections,  that  a  process  or  caudal  prokmgation  ot  the  paiqterminal  body 

procpixls  liackward  above  the  fonimcn  of  Monro,  and  fuses  with  the  dorso-ccphalic 
ani,'U;  of  tlie  optic  thalamus.  In  order  to  make  these  diihcult  and  A'cry  complicated 
relations  iutelligiblo,  1  have  constructed  a  crude  diagmm  22,  p.  48b)  of  the 

mesial  surface  of  the  focelnRain  (in  part  only)  from  which  all  epithelial  folds  have  been 
removed. 

This  scheme  will  explnin  how  the  paraterminal  body  extends  backwanl  aliove  the 
lamina  terminalis  and  aiiovc  the  fomnien  of  Monro,  and  how  this  cjuulal  pi-olongjvtion 
fuses  with  the  optic  thaianuis.  At  the  same  time  the  pjiraterminal  body  atfords  a 
matrix  or  "  commissure- bed "  for  the  cumminsHni  abeiTaua  just  as  it  does  for  tlie 
oommitawn  dmrmdit  aaod  commmwn  ventmlit.  It  was  to  this  caudal  extennon  of  the 
pamterminal  body  that  Edinger  gave  the  nam(>  "  Fornij-leisUf."  Other  writers  called  it 
the  "  fornix-body "  or  even  the  "  fornix."   The  latter  term  has  been  so  used  because 
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this  part  of  the  p:\ratprniinal  Ixxly  presonts  ;i  iclationsliip  to  the  lu'ppocampttS  irMch 
16  analogous  (t(iiio':^r:uilii<'fiI'y)  to  the  fimbria  in  the  Maminaliwn  brain. 

That  the  commissura  afierrdtm  arises  from  the  hippocampus  is  au  undoubte<l  fact ;  tor, 
as  ouo  of  the  oomnal  aeetiniis  (fig-  10)  in  the  intioductmy  part  of  this  memoir  showR,  Ha 
relatioii«hip  to  the  caudal  portion  of  the  hippooampuR  is  exactly  analogous  to  that  of  the 
(loi-snl  commissure  to  the  same  formation  further  forward.  Therefore  Rahl-Riickhard 
had  soino  j  List ificnl  ion  for  calling  this  structure  the  cnmmissura  fornicls,  especially  as  it 
springs  from  that  portioa  of  the  hippocampus  which  persists  in  the  Kutlierian  braiu. 
But  this  name  is  ohjectumable,  in  that  the  designation  "/^rN^"  u  equally  applionhle 
to  the  commiflsural  fihrea  which  apring  from  the  cephalic  portion,  of  the  hippooampiis 
end  from  the  oonunMrara  dortalh.  Moreover,  this  commissure  has  a  peculiarly 
aberrant  course — in  comparison  with  the  usual  course  of  the  fornix— nnrl  hence  it 
deserves  a  siwciai  name.  The  term  "  connmwura  aberram  [hippocampiy  seemed  to 
me  to  fulfil  these  requirenunts. 


Fig.  82. 

hin 


OA. 


Thii  i>  diigrammrith .  thf  relationg  of  the  Tarioua  parte  not  being  drawn  to  Kftle.   The  tine  ptvpatinw 
^  aie  alutvu  ui  fig*.  1  and  ^  and  tin  »udM  of  ooroual  leotioiif  of  i^pA4WNfm. 

The  explamitiou  oi  the  peculia;!-  caudal  extension  of  the  paraterminal  body  is  a  matter 
of  extreme  dilKeultf,  and  one  which  needs  a  much  fuller  Icnowledge  of  its  hehaviour  in 
oertain  other  Vertebrato  types  than  I  nt  present  posaeae.   The  question  is  complicated  hy 

tlie  fact  that  this  caudal  extension  seems  in  someway  to  be  associivtf^d  with  tln^  presence 
oftli<>  ronnnitimrti  aherruns  So  far  as  1  am  a^are.  it  occurs  in  all  T?o|»tiliau  hraiiis  in 
whicli  tlie  latter  commissure  is  found,  and  is  lacking  in  the  Chelonia  and  other  lleptiles 
in  whidi  the  aSierrant  oommiBSttve  is  not  deveh^ed.  One  might  be  led  to  believe  that 
the  commtMaura  aberratu  ia  merely  a  pwt  of  the  commuuHra  donalU  (for]  both  are 
hipiM)cimipal)  which  IkkI  in  some  way  become  s*>piirated  from  the  parent  commissure  and 
in  its  wanderintr  c.-aiulahvard  had  drawn  hxck  on  each  sid(>  a  prolongation  of  it«  matrix 
of  paraterminal  body.     But  the  features  of  the  region  in  the  adult  render  such  an 
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explanatioii  improbable,  nor  docs  the  history  of  ita  development  in  Sphenodon  lend  any 
support  TV-hatcvcr  to  sneli  an  hypothesis.  This  explanation  would  also  involv(>  tlu* 
ueccssity  of  lKli(•^illg  tliiit  its  fusion  \\\\\\  the  dor^o-anteiior  extremity  of  the  optic 
tUalanius  is  secondary  and  acq^uired,  and  not  the  persistence  of  a  more  primitive 
condition.  Oertain  other  aspecto  of  the  problem  urill  be  disciuaed  later. 

B«t  in  tibe  meaiitime  tbere  are  oertam  fiicts  which  must  be  kept  in  mind  in  attempting 
to  explain  this  phenomenon. 

T1u>  pnratcrrninal  hody  i?  a  2"ani,^Honic  mass  interposed  between  the  bulbm  oJfitrfonns 
on  the  one  hand  and  the  hippocampus  on  the  other.  The  only  fibre-tnicts  whicli 
estaUiab  any  oonneetiona  vith  it  are  d^ved  firom  these  two  sonroM.  (Fot  tbe  sake  of 
aimplieity  1  do  not  apecifieally  mention  tbe  connection  with  tbe  cortex  of  the 
lubercuhim  i)Jfac!orium,  which  is  merely  an  indirect  path  from  the  olfactory  bulb.) 

The  morpiiologieal  relations  of  the  liipp  ^campus  and  paraterminal  body  arc  tbns  most 
intimate ;  the  latter  not  only  affords  a  ^xath  tor  tlie  fibres  (fornix)  of  the  former,  but  it 
forma  tbe  bond  of  miion  of  tiie  hippooampua  with  the  olfiictory  i-egiou  of  the  brain,  of 
which  pbyaiologicany  the  bippocampna  is  merely  an  appendage.  Not  only  so,  but  a 
study  of  the  relations  of  the  primonlinm  hqipocampi  to  the  pamtcrminal  body  in  the 
Ichthyopsida  lent]<  sujiport  to  the  view  that  tht>  hippociunpua  may  be  merely  the 
specialized  upper  i)urt  of  the  primitive  paraterminal  hody. 

Whether  this  be  (k>  or  uot,  there  can  be  no  doubt  that  the  most  intimate  relationship 
exista  between  tbe  two  bodies,  and  any  system  of  anbdiTiding  tbe  cerebral  hemispbere 
which  se|)arate.s  hi^ipocampaa  and  paraterminal  liody  commits  a  fundamental  error  which 
must  render  it  nugatory  as  a  naluml  subdivision. 

The  evidence  atforded  by  comparative  anatomy  in  the  V'crtel)rato  series  points  to  the 
region  ujwu  tlxe  dorsal  margin  of  the  paraterminal  body  as  the  original  site  of  the  liippo- 
campua,  and  it  is  ooncdvable  that,  as  in  the  process  of  evolution  the  hippocampna  growa 
backwiird  with  the  hemi^ihere  it  may,  in  certain  cases,  carry  with  it  an  extension  of  tbe 
associatf'f!  pnrnfonniTial  body. 

The  attempt  to  olier  an  explanation  of  the  significance  of  tlir  raiiiinisanru  aherraiis  wiU 
involve  the  discossion  of  some  of  the  most  difficult  prublema  iu  tlie  whole  lield  of  cerebral 
morpholep.  For,  before  it  la  possihle  to  i^preciate  the  factors  which  seem  to  have 
determined  4^  develo])nient  of  this  commissurt;  in  the  plac4^  where  it  is  found,  it  will 
be  necessary-  to  consider  briefly  the  involved  questions:  (i)  of  tlie  relaf imisliip  of  the 
optic  thalamus  to  the  cerebral  bemiaphere;  and  (ii)  the  nature  of  the  choroid  ple:iLU8  of 
the  lateral  ventricle. 

I  shall  discuss  the  second  problem  first,  and  that  in  relation  to  tbe  Honotreme  brain, 
beoauae,  while  the  latter  presents  all  the  simplicity  of  the  Sanropsidian  condition,  the 
neighbouring  rt-gious  have  attained  to  the  full  degi-ee  of  Mammalian  difiiBrentiation, 
wherefore  it  is  possil)lc  to  recognize  them  with  Cfrtainly. 

The  epitiieliai  roof  of  the  forebtuiu  extends  iu  Echidna  ^as  in  OniUhorhj/ncUus,  cUle 
mjira]  firom  the  oofMMMsara  superior  posteriorly  to  the  antero-auperior  lip  of  the 
thickened  upper  extemity  of  the  hunJna  tenninalia  (see  fig.  23).  TIm  relations  of  ibis 
roof  in  the  region  of  the  neeum  superior  hare  already  been  oonsidared. 
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Semi-Mbemiitic  repretentation  of  the  roof  of  the  forebiain  of  BeAidna  riewid  im  MgiUal  wotion. 

The  lelatiaiM  of  that  portion  of  the  roof  which  interrenes 

between  t\\c commiwura  »uperiora,nii3ie]xaez~y  {&g.  23)  conform 
to  th«'  usual  plan.  l)rin::  attached  on  each  side  to  the  trenia  thalami. 
The  occompmyini^'  crude  scheme  indicates  this  usual  mode  of 
attachment  (fig.  24). 

Behind  (he  eommigtura  tUnwU*  a  lai^  complex  fold  of  tiie 
epithelial  roof  extends  on  each  side  through  the  foramen  of  Monro 
to  form  the  choroid  plexus  of  the  lateral  ventricle.  If  a  coronal 
section  l)e  niad»'  throuLrli  the  situation  of  the  foramen  of  Alonro, 
the  exact  arrangement  of  this  fold  will  be  intelligible  (tig.  25)  *. 


Fig.S6. 


Oonoa]  Mctian  of  the  bran  of  afintd  SehidHo,  xSO,  puaing  through  the  fortmen  of  Vonnk 

In  the  medial  plane  it  is  thrown  into  a  complicated  series  of  folds,  whieh  form  the  walls 
of  the  paniphysis,  and  on  each  side  tlie  epithelial  fold,  fortniiiL'  tlio  roof  of  the  fonimen 
of  Monro,  projects  into  the  lateral  ventricle,  and  is  complexly  plicated  to  form  the 

•  I  bare  rP[  r«>c  iitcxl  a  eeotion  of  a  ftstal  brain,  benoM  it  h  velUn^  inpeariUe  to  k«ap  tfaeie  deliaato  qithdid 
folds  iDtael  in  tho  adnlt. 
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dtaxaeteiMae  dHmnd  pinras.  The  distal  attaehment  of  this  fold  is  to  tiie  Tenteal  lip 
of  tlic  fasda  dentata. 

If,  however,  a  section  (fiij.  26)  lie  made  lichind  tlio  situation  marked  x-y  in  the  lii,'nro 
representing  the  roof  (tig.  23),  the  typical  tlmlaiuic  roof  is  found  to  liave  no  connect  ion 
with  the  lateral  plexus.  The  dorsal  attachment  of  the  latter  is  still  to  the  margin  uf  the 
fiuda  dMitata,  while  its  Tentml  extremity  is  inserted  into  the  "  /onta  ekmoidea  "  (His), 


Fig.  28. 


SaedoB  pMong  bahind  tha  tmmu  of  Ifann. 


i.  e.  &e  stria  tenninalia.  In  the  wludeof  theoaadaleitentof  theventrieletiieoliocoid 
plexus  presents  similar  attachments  to  the  nuurgin  of  the  f asoia  dentate  and  the  stria 
terminalis  (fig.  26). 


I'ig,  'Si  shows  the  primitive  relation  of 
die  oplM  tInlMBW  to  thspottmior 
lip  of  fiw  oaraltal  kmitpherv. 
The  badcwnd  «xtaiuuoii  of  the 
henHplMrc  will  itntdi  the  Bttteb- 
m«t  to  the  optic  chalamus  at  «, 
■nd  rednee  it  to  Uie  condition  of  a 
Uun  epithelial  lamim  aa  ia  tte 
nait  QgBfa. 


Schemata  to  explua  hew  tiM  poaterior  <ju««idal  fold  any  ariae. 

Noir,  although  in  the  whde  <rf  its  extent  the  epithdial  layer  of  the  dioraid  plexoa 
pnsents  uniform  features,  it  is  difficult  to  admit  a  common  origin  fbr  the  whole 
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Sfamotnre.  With  regard  to  that  part  of  the  plexus  which  is  found  in  the  region  of  the 
foramen  of  Monro,  there  can  be  liltle  doubt  of  !('.  oriirin  iVoin  tin-  primifivf  roof  of  the 
forebmin.  Its  developmental  history  clearly  siiows  that  this  part  ot  the  choroid  plexus 
was  nerer  anything  else  than  a  simple  epithelial  layer,  and  a  comparative  stiuly  ot  ila 
behaviour  in  diflbrent  Vertebrates  indicates  that  it  ought  to  he  legaided  as  a  derivatiTeof 
the  primitive  roof,  or  "  DeckplaUe,"  of  the  forehrain.  To  speak  of  itaa  a  portion  of  the 
cerebral  hemisphere  which  lia<,  un(l<!rp;onc  a  rptro!n"<wlt'  change,  or  has  retained  its 
primitive  epithelial  simplicity,  is  to  make  a  gratuitous  assumption,  which  receives  no 
oonflrmation.  from  the  facts  of  embryology.  But  the  case  is  very  different  with  thai 
portion  of  the  dioroid  plexus  whieh  is  not  Erectly  eonneeted  with  the  roof  of  the  foie- 
brain,  hut  is  attached  to  the  stria  terminalis.  There  is  no  eridenoe  to  show  that  this 
portion  is  derived  from  the  roof,  and  all  the  facts  of  dcv  flopment  point  to  tlip  conchision 
that  its  proximal  at(;vchment  to  the  optic  thalamus  is  a  piiiuitivc  and  not  a  secondarily 
ac^uii'ed  relation.  Such  being  the  case,  the  caudal  extension  of  the  epithelial  choroidal 
fold  in  the  Mammalian  hnnisphere  would  appear  to  he  derived  from  a  stretching  of  the 
attachment  of  the  labium  caudale  of  t  he  cerebral  hemisphere  to  the  optic  tlialamus.  As 
a  result  of  this  (lie  conntTtirif^  hand  hecomos  n  duced  to  an  epithelial  lamina,  which 
becomes  invatrinated  and  folded  by  an  fx'tnusion  liac  kward  of  tlip  choroidal  foldina^  which 
begins  farther  forward  iu  the  region  ol  the  foramen  of  iMomu.  Tiiis  hypothetical 
expUmation  of  the  derivation  of  the  posterirar  charoidal  fold  is  graphically  demonstrated 
in  the  accompanying  schemata  (figs.  27  &  38,  p.  491). 

No  full  history  of  the  mode  of  development  of  the  lateral  choroid  plexus  has  ever  been 
given,  so  far  as  I  am  aware.  Most  recent  writei-s  admit  the  undoubted  firijjin  of  its 
cephalic  part  from  the  roof,  and  cither  ignore  the  more  caudal  portion  or  iraukly  admit 
their  ignorance  of  its  morphogenesis.  The  hypothesis  which  I  have  suggested  to 
explain  Hie  possible  mode  of  produotlon  of  its  caudal  por^n  receives  some  support  {rhu 
companitive  studies,  and  is  advanced  on  the  present  occasion  because  the  examination  of 
tlie  plfxus  in  SphenoUon  seems  to  have  nn  important  bearing  u{X)n  the  qnestion  at  issue. 

In  ISphenodoa  the  two  attenuated  portions  of  the  mesial  wall  of  the  hemisphere- 
using  this  expression  in  ite  usual  but  inexact  sense — axe  separated  tiie  one  from  the 
other  by  the  eontmitMra  obtrraM,  At  tlie  aituatiion  of  the  latter  tlie  ventral  margin  of 
the  paraterminal  body  becomes  linked  to  the  corresponding  part  of  tlie  other  hemisphere, 
and  tints  a  lirid2:i>  is  forme<l  which  cfrectnally  limits  tlit^  i  luadidal  fold.  Behind  the 
situation  ot  this  commiswure  the  process  of  att'Cnuation  of  tlie  connecting  band  between 
the  henuspbflve  and  thalamus  may  be  readily  recognised.  It  is  not  difi&eult  to  eonceive 
how.  in  a  brain  such  as  that  of  a  Mammal  in  which  there  is  no  barrier  in  the  shape  of  a 
Commmura  aberraius,  the  epithelial  invagination  which  begins  iu  the  region  of  the 
'"porta"  (foramen  of  Mnnroi  may  extend  in  the  caudal  ilircctiun  and  involve  the  thin 
portion  ol  the  mesial  wail  of  tiie  hemisphere,  which  has  a  diilbieut  mode  of  origin.  This 
hypothesis  might  explain  the  peculiar  attachments  of  the  pust-portul  {)art  of  the  choroid 


The  existence  in  the  bi-ain  of  Si>h<jHmhn  of  a  thin  menal  hemisphere- wall,  which  has 
niidoubtedly  liccome  attenuated  si'conilarily  and  forms  a  part  of  the  true  wall  of  the 
hemisphere-vesicle  linkiug  the  caudal  part  of  the  hippocampus  to  the  optic  thalamus, 


plexus. 
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niitui  ally  suggests  the  possibility  that  the  caudal  or  poat>portal  part  of  the  choroidal  fold 
in  the  Mumiiuil,  which  also  links  the  hippocampiu  to  the  optic  thalamus  (fig.  27),  nuy 
have  arisen  in  a  siniihir  manner. 

The  rchitious  oi  the  optic  thaimuus  to  the  cerebral  hemisphere  have  been  elucidated 
-within  feoent  years  by  the  reteanhes  at  His»  Laohi,  and  Hoohttetter.  I  wish  briefly  to 
call  attentioD  here  to  certain  features  in  this  lelatioiiship  which  these  writers  liave 
not  emphasized,  and  which  nffonl  the  probable  exphuMtkm  of  the  pteMDOe  of  the 
eWHmimtim  (iherrcna  in  such  a  pecuHar  locality. 

from  tiic  accoDipauying  rouj^h  sketch,  which  is  slightly  modiHed  from  cue  of  iliss 
drawings*,  it  will  be  coiiceiTabLe  that  the  optio  fhalanuu  ffictending  fonnud  as  the 


B«ii^alE0tdi«r«B«riilTiworfltofBnbiiia«f  tku^  neeUngtik 

VriMr  after  Siu 

lutonil  wall  of  the  third  ventricle,  becomes  directly  continuous  on  the  ventral  side  with 
the  corpus  sUiatttm  at  /3,  whereas  its  donal  psit  beoomes  oontinuouB  at «,  not  with  the 
ganglionic  mass,  but  wifli  the  mantle  (uung  Uus  term  in  tiie  original  sense  of  Beiohert). 

The  corpus  striatum  m  the  floor  of  the  hemii^phcre  may  be  seen  extending  through  the 
widely  ()iM,*n  foniinen  of  Monro  at  /3  to  fuse  with  the  lower  i>art  r)f  the  optic  thalamus. 
But  this  iigure  is  introduced  more  CNpecially  to  demonstrate  the  relationship  which 
exists  between  the  dorsal  portaon  of  the  optie  thahnnas  and  themantle  (tf  the  hemisphere 
at «.  The  significance  of  this  relationship  will  be  understood  when  it  is  remembered  that 
it  is  this  parathalamio"  area  of  the  mantle  which  becomes  mndifled  to  form  the  caudal 
poitidu  of  tiif  iiippocaiiipus.  and  that  it  is  tlie  ednncetiiii,'  band  between  tlif  hippocampus" 
and  llie  thtUamus  which  becomes  attenuated  [aecoidiny  tu  the  hypothesis  advanced  earlier 
in  this  aoooimt)  and  is  then  oonverted  into  the  caudal  part  of  the  lateral  choroid  plexus. 

iBearing  m  mind  these  primitive  relations  of  the  thalamus  to  the  cerebral  heiniq>heiR>, 
which  obtain  at  some  epoch  in  the  derebpmcnt  of  all  Vertebrates  and  persist  into  adult 
life  in  the  Ichthyopsida,  the  cf)Uiso  of  the  fibres  of  tlie  conDntminra  ahfirruiiH  becomes 
intelligible.   Jb'or  it  springs  from  the  paraihalamic  mantle,  which  becomes  the  hippo* 

•  "  Fann«ntwkk.  dM  MaoMU.  VofdM-lnait,"  AUuutdL  4.  IMgl.  i^iidu.  QtMlL  d.  WmmA^'^  zr.  No.  via. 
1888. 
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campus  ni  n  time  before  the  attenuation  of  Ibc  liippocampo-thalamic  band  bas  beg^im, 
and  wln'n,  therefore,  there  is  &  close  connection  bctMeen  not  only  the  hipiwcampus  aad 
the  tlmlamus,  but  also  the  roof  of  the  forebrain  and  both  of  these  structures. 

niat  anumiasunl  fibres  ci  the  bij^pooampiu  ahould  aviitt  thenuelTee  of  this  direct 
path  across  the  roof  of  the  forebrain  is  what  one  would  naturally  expect.  The  puzzling 
feature  of  the  pro1)lpm  is  that  the  correspondins:  fibres  in  the  Cholonia  and  Crocodilia 
do  not  make  use  of  this  route,  but  pursue  the  more  circuitous  path  via  the  dorsal 
commissure. 


Fig. 


o.t. 

Kketoh  of  tbe  donal  aspect  of  the  left  half  of  the  forebnun  of  •  human  fostw,  drawn  from  Hi«'8  fig.  7,  Taf.  i.  Qoc 
tit),  with  otfttin  madifloalioB*  MOMtad  lij  HoaluMitn^  tauudMi  ('  Znr  Eatwkk.  d.  Oahlnu,'  VB98). 

Boof  of  ecnbnl  luimfaplMW  diaaeetod  imj. 

Suramin^  up  the  conclusions  of  tbe  forei^oinir  arguments,  it  seems  that  tbe  comminsnra 
uberrttM  is  a  bundle  of  tibres  derived  from  the  caudal  portion  of  the  hippocampus,  and 
therefore  homologous  (in  part)  with  the  psalterium  of  the  Mamunalia.  But  its  hdttWour 
presents  a  marked  contrast  to  that  of  the  Mammalia :  for,  instead  of  frarsuing'  an 

extensive  forward  coui*se  to  cross  over  in  the  lamina  tenninalis,  it  avails  itself  of  the 
primitiv (' direct  connection  lietween  the  Ciiiidal  lip  of  tbe  cerebral  hemisphere  and  the 
optic  thalamus,  and  in  this  way  reaches  the  roof  of  the  third  ventricle  directly.  This  com- 
missure  is  found  only  in  Sphmodon  and  the  Lacertilia  (and  possibly  in  certain  Ophidia) 
as  a  separate  bundle.  Erom  examinatbn  of  the  brain  in  a  ntunher  of  Amphibia  and 
related  forms,  it  seems  certain  that  an  analogous  commissure  is  found  there  also,  but 
that  iiisteiid  of  {)iu'suin£r  an  independent  coiu^e  it  crosses  tlie  rotif  of  the  third  ventricle 
alongside  tlie  libres  of  the  commissura  superior  of  Osboru.  This  phenomenon  is  readily 
understood  when  it  is  rementbered  that  the  thalamic  region  is  very  sliort  in  the 
Ichthyopsida,  and  the  situations  oi  the  eommtuura  aberrana  and  eonmistura  wperior 
would  be  closely  approximated.  The  fact  that  the  so-called  commt'^ura  superior  of 
Amphibia  derives  librcs  IVoni  the  caudal  extremity  of  the  cerebral  heraisphcre  is  well 
known,  and  has  been  recorded  by  almost  all  writers  upon  the  Amphibian  brain,  .so  that 
it  is  uuucccitsary  for  me  to  adduce  evidence  to  prove  this  matter  of  common  knowledge. 
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But  in  the  light  of  the  above  recorded  observations  upon  tlie  commissura  aberram,  it 
seems  more  than  probable  that  these  hemispheral  fibres  of  the  commistura  guperior  va. 
tiie  Icbtibjofisida  refpreaeiit  the  aljemmi  hippooampal  oommiMure  of  fhe  Laeartiiltt  and 
Rhynchoccphalia,  and  do  not  strictly  belong  to  the  habenular  or  suporior  commissure. 
This  interesting  fact  explains  tlio  othorwisc  inexjdlcable  confusion  of  cmmmura 
superior  and  commitsiira  aberrmn  in  tlie  mind  of  Osliorii  (Morph.  Jahrb..  Bd.  xii.  pt  i  ). 

Up  to  this  point  1  have  altogether  refrained  from  speaking  of  the  conditions  which 
preraQ  in  the  lehthyopsida,  because  the  eruoial  problems  yn&i.  iriiich  this  essay  is  more 
espedaUy  oonccmed  find  flieir  fsodiest  solution  in  the  study  of  the  Amniota  Fc^r.  once 
a  ImstM'orthy  Imsis  for  comparison  of  llie  Sauropsirla  and  "^fammalia  is  established,  and 
the^  fac  tors  which  are  at  j)lay  in  the  specialization  of  the  various  types,  which  Iteptiles, 
Birdb,  and  Mammals  aiford,  ai'e  appreciated,  the  key  to  tlie  solution  of  the  problems  of 
Idbytiliopaidan  morphology  is  provided.  The  oompaviscm  of  a  simple  reptilbn  1»ain,  such 
as  the  Clielonian  type  with  the  Amphibian,  is  a  much  simpler  and  more  obrions  pnoeas 
tlian  the  comparison  of  the  reptilian  brain  with  that,  say,  of  a  plaofiital  mammal. 

In  the  Amphibia  ail  gradations  of  bniin-form  are  fouad,  fron\  a  type  which  is 
practically  identical  with  that  of  Frotoptertt^  or  Jjepidoairen,  and  differs  relatively 
slightly  from  that  of  Ammoecetetf  up  to  a  form  which  readily  admits  of  oomparisou 
with  the  Chelonian  type. 

It  i»  quite  uuMOSMiy  to  eatar  here  into  nty  long  Moonnt  of  *be  iaitaM  of  the  lehthyopndsii  tjpet 

of  ccrebrRl  hcmi-iphcre.  So  much  lias  been  written  upon  this  subject  within  rfccnt  ycais,  aiul  the 
present  state  of  knovlcd|;e  hM  fto  recently  been  succinctly  stated  by  Oaupp  ('  Auat.  d.  Froschcs/  1897) 
md  Johnstat  (Journ.  Comp.  Nonrol.  1900,  ISOl,  end  1909)  anumg  many  othcn,  that  the  gemenl  ftets 
concerning  these  types  arc  now  matters  of  common  knowledge.  But  the  question  of  the  interpretation 
of  this  Imyp  coUcctiori  of  facts  is  t»  very  (lifTcrcnt  matter,  and  the  utmost  confusion  reigns  in  the  field  of 
ichthyopiiidan  neurology.  It  will  be  suilicieut,  therefore,  if  I  indicate,  in  tiie  light  of  the  conclusions 
drewn  tnm  the  oompwieoa  of  8«iweprid»  end  MaoanMliap,  tlie  mein  eowoei  of  firilacy  in  the  enirent 
iaterprotations  af  the  Ichthyopsidan  rrri  bnt)  licmisphen^  and  poiot  OUt  what  eeens  tO  me  the  trUS 
basis  for  accurate  coropnri^on  with  higher  forms. 

In  the  hiatoiy  of  the  growth  of  anafanmcal  wnenes,  more  especially  as  regards  the  Vertehiratn,  it  lo 
hap|)cua  that  most  of  the  name*  of  the  various  organs  and  of  the  subsidiary  parts  of  the  body  were 
originally  bestowed  upon  the  human  subject :  later  on  these  names  liavi-  been  apfilied  witli  more  or  l«»s 
accuracy  to  those  parts  in  other  animals  which  correspond,  or  are  supposed  to  correspond,  to  the 
etwietufw  ao-natned  in  the  Inunan  hody.  In  the  oeae  of  the  hiwn,  finr  example,  oonperhont  were 

naturally  made  with  the  f()rn'--i]i<)iidiu^;  organ  in  other  Mammals,  and  applied  with  doubtful  results  to 
Reptiles  and  Bird*.  lu  the  case  of  the  Amphibia,  the  data  which  were  available  for  the  accurate 
applicaUon  of  die  tema  of  Houan  Anatomy  have  of  neoesrity  fiHerad  tJuovgli  the  aneertidn  ehaDnda 
of  the  lowlier  Mammalian  and  Sanropsidan  neurological  knowledge,  and  in  the  process  hare  become 
tiuuted  and  vitiated  with  all  the  iuaeeuraeies  which  I  have  already  exposed  in  speaking  of  the  reptilian 
brain.  Added  to  ail  the  inaccuracy  which  necessarily  result*  from  such  a  process,  there  is  the  further 
fertile  lonroe  of  enor  irUoh  tendt*  from  futile  attempts  at  the  compiiiwi  of  the  Bqtile  and  Amphihiaa. 
Under  such  circumstances,  it  is  no  matter  for  surprise  to  find  the  pwaant  tlste flf  knowiedge  cODflSniag 
the  morphology  of  the  brain  in  the  Amphibia  almost  chaotic. 

Que  example  may  suffice  to  Aam  ^nt  this  hitter  remark  w  no  m«re  Ignie  of  speeeh  in  regard  to 
Noesit  wnk  in  tfaia  partknlar  fidd  of  fSMareb. 
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One  of  the  most  recent  writers  upon  the  brain  in  the  Amphibia  (Pedro  Kamon  y  CBjal,  "  I/Encepbale 
dea  Amphibiens,"  fiibliographie  Anatomique,  T.  iv.  1896,  p.  234}  described  «a  ba$iU  ganglion  the  lower 
Inlf  of  the  kteni  (fig.  31, «)  aad  laeiial  09)  walls  togetticr  with  the  eoonaetiiif  band  (y)  wMcih  fenu 

the  basal  auglo  of  the  hemisphere  in  the  Frog's  braiu  (in  a  coronal  aection  in  front  of  tlio  kmina 
terminalis).  The  dorsal  linlf  of  the  mesial  wall  (5;  he  called  "Mphm/*  meaiuiig  to  impijr  that  it  ia  the 
homologue  of  the  "  septam  lucidum"  of  Human  Anatomy. 

Fig.  SI, 

e 

A  ^fill  more  recent  writer  (Ernst  Gaupp,  '  Ecker's  und  Wiedcrsbein's  Anatomie  dea  Froschea,'  Snd 
part,  erste  HSlfte,  18U7)  described  as  "  batal  gmgtion  "  only  that  part  of  Ramon  j  Cajal's  so-ealled 
gtai^ion  wMdk  fomu  part  of  the  lateral  waU  («) ;  and  the  mesial  portion  (/9)  be  called  "  septum."  To 
complicate  matters  ftirthcr, 'Rrunnii's  "  sfpttm  "  fSl  Gaufip  (Ii'nci  ibrd  as  "  Ammoushom,"  f.  f .  liipjw- 
campua.  Thus  the  only  point  upon  which  these  two  writers  were  in  agreemeut  is  that  the  lower  half  of 
the  lateral  wall  <«)  ia  baaal  gangBon."  The  bndn  of  the  Dipnoi  k  admittedly  diatinctly  Anpbibian, 
and  as  regards  the  cerel)rril  liemisphere  the  resemblance  is  very  striking.  It  is  interesting  to  note  that 
in  Protopterut  Rudolf  Burckhardt  ('  Das  Ceutralaerveaaystem  von  Protoptenu  annectens'  Berlin, 
1892)  regarded  the  upper  port  of  the  mesial  wall  of  the  hemisphere  (h)  (Gaupp's  "  hippocampus  "  and 
Bamon'a  "  aaptUDi ")  a«  the  "  btml  gengtitm  "  (vidt  Burckhaidt,  tp.  dL,  Tti.  8.  fi^.  2S  28).  The 
"  Ammoiuthorn,"  or  hippoeamptis,  he  loeatcd  at  the  bnse  of  the  hcrnisphcre,  -n-here  Rnmou  placed  the 
" basal  ganglion "  and  Gaupp  the  "  septum "  and  "  basal  gangUou  "  {inde  Tat'.  3.  lig.«.  20&  21).  Ramon 
(who  in  his  moot  reeent  eontrilmtion  {pp.  eit.)  eontradioted  himaelf  npoa  aeveral  ooeaaioDa)  added  to 
the  intricacy  of  the  present  tangle  by  calling  the  mesial  portion  of  his  "  batal  ganglion/*  i.  e,  Owajiffi 
"  sf-pttim,"  the  epistriatum  ()9).  The  reason  given  by  Ramon  for  this  use  of  the  latter  term  is  that  the 
region  ^  corresponds  to  the  area  so-named  in  reptiles  by  Ediugcr.  The  enormity  of  the  error  involTed 
iailusaiiiaiiof  atatement  will  he  appnedatodfiilMfe  I  mention  dwt  the  name ''qtiilrialMMi"  waa  applied 
by  FdiDg^er  to  a  portion  of  the  hfcraf  trail  of  the  hemisphere  in  rqitiles  which  is  situated  immediately 
abeire  the  true  basal  ganglion.  The  structure  iu  question  is  the  ventral  part  of  the  "  pallium."  It  ia 
ineoneeivaUe  how  Bamon  ean  aee  in  the  lower  portion  of  the  meritd  wall,  nuneover,  in  a  region  which 
he  himself  calls  "  basal  ganglion,"  a  homologue  of  Bdinger'a  ^fkMotum.  In  the  same  memoir  Ramon  y 
Cajnl  describe*  aa  the  homolpgue  of  the  hippoeampaa  the  aame  legion  wfaioh  he  called  "Mjttom" 
elsewhere. 

It  would  be  poanUe  to  amkiply  examplea  ahnost  without  limit  to  abow  thet  even  at  the  pMent  tame 

the  problems  of  the  morpholojiy  of  the  cerebral  hemisphere  in  the  Ainphihia  are  in  the  aypatently 
hopek»  atate  of  confutiou,  of  which  this  single  stiiking  inatauee  is  unfortunately  typical. 
In  view  of  the  above  ititemente  it  wontd  dearly  he  mere  waate  of  energy  aerionaly  to  diacnae  fiirther 
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the  Tiem  of  Bauon  j        uoA  Bmckhuvlt  vpon  the  ■mpbdogiod  upeet  of  the  Amphibini  hn&u,  for 

their  conclusions  are  obviously  a  tissue  of  guesswork. 

The  account  which  Uaupp,  profiting  bj  the  biunders  of  his  predecessors,  has  been  able  to  give  is 
ebwlj  hned  upon  the  Imtest  meoioir  o(  Edinger  (op.  at.  189Q)  Qpon  Ae  fondmia  of  reptiles,  which  I 
have  discnssetl  in  an  earlier  pert  of  this  memoir.  It  is  onlj  natural  under  aaah  oiieamstances  that 
Gaupp's  conclusions  regarding  the  Amphibian  lu  niisplicre  are  marred  bv  the  same  errom,  which  I  have 
already  exposed  (tidt  tupra)  iii  Edinger's  memoir,  liut  in  addition  Gaupp  commits  some  additional 
miatakee  whieh  eieate  great  eonfiuion.  I  might  quote  ooe  exiople.  The  reptiliaa  hemuphefe  preaente 
a  basal  notch  which  CDrresponcU  to  the  t-affem/n  of  the  mammalian  brain.    Edinger  calls  it  the 

fovea  limbica.  Gaupp  adopts  this  term,  but  applies  it  to  the  grooTe  which  aepantea  the  bulboa 
olfoetoriiM  fran  tiie  rest  of  the  henittphefe  t 

A  coronal  section  in  the  plane  of  the  cerel)ral  commissures  affords  i)erluvps  the  most 
BatisfaoAoKy  besU  upon  which  to  institute  comparisons  with  other  forms,  and  the  Frog 
may  lie  adopted  as  a  ^pe^  not  because  it  is  the  most  suitable  Amphibum  foe  oompaiboii, 
bui  amply  because  it  is  best  knovn.  The  accompanying  diagram  (fig.  32)  represents 
schematicnlly  the  appearance  of  a  coronal  section  through  the  brain  of  the  Fro-r  in  the 
plane  j:-y  of  the  explanatory  diagram.  There  are  two  commissures — dorsvii  and  ventral — 
in  the  lamina  terminalis  as  in  the  Eeptilia.  The  comraissura  dorsalis  is  distributed  m  tlie 
dflno-meaial  area  of  the  section,  wbidi  consists  of  a  mass  of  grqr  snbstanoe  containing 
diffusely  scattert^d  nervc'cells  (A^.).  The  epithelial  roof  of  the  recessus  superior  is 
attadied  on  each  side  to  a  mass  of  grqr  substanoe  (para.)  through  which  the  fibres  of 

lig.  as.  Vig.  83. 


Tnmmne  iMtioii  thmogfa  flw  hfaia  ef  •  tag  (Bma)  passing  through  the  two  embnl  mimmlwiiiw 

in  Om  plane  fl^,  fig.  S3. 

the  oommissnfa  donaBs  pass  to  reach  the  area  labelled  i^p.  The  ntative  diapoeition  of 
these  various  structures  is  so  obviously  identical  with  that  which  has  been  seen  to 
ohaiaiCterize  the  reptilian  brain  tlmt,  in  the  absence  of  any  reasons  to  the  contrary,  I 
do  not  hesitate  to  call  the  doi-sal  area  tlie  homologue  of  the  hippocampus,  its  commissure 
the  hippocampal  commissure,  and  the  ma8i>  labelled  para,  the  "  paraterminal  body.  ' 
Upon  histologiosl  evideooe  alone  one  would  never  have  suggested  {he  homology  of  the 
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dorsal  mass  to  the  lu'ppocjimpus,  because  its  cells  are  diffusely  scattered;  but  upoa 
morphological  grounds  the  homology  cannot  be  quentioued,  and  the  condition  oi  the 
hqipooaaqnis  in  Sajfe  and  oertam  oilier  Gheloiiia  indioatei  that  a  oompaet  eolumii  of 
ceUs  is  not  a  neoeesary  feature  in  the  primitive  bippocampua. 

The  morjjhologieal  plan  of  the  mesial  wall  of  the  cerebral  hemisphere  is  so  constant  in 
the  hi|Erlif'r  \"ertebrata,  in  Reptiles,  Birds,  Monotremes,  and  Marsupials,  and  ev*»n  in  the 
placental  Mammals  (though  disguised  by  rerolutionarj  changes  associated  with  the 
adTO&t  of  the  corpus  oaUoanm),  Hiat  thia  plan  nmat  be  regarded  aa  the  oommon  property 
of  the  Vwtebmta.  The  xdationa  of  the  paiateraoinal  body  to  the  lamina  tenunalia  and 
olfiHStovy  bulb  plaoea  the  recognition  of  this  body  beyond  qneation ;  and  the  mass  which 
rests  upon  its  upper  bonier  and  exhibits  traces  of  a  corticaJ  structiire  (according 
to  Nakagawa,  Journal  of  Morphology,  vol.  i.),  unless  the  Amphibiaa  type  of  brain 
confoinia  to  aome  plan  utteily  different  ftom  that  vhieh  all  the  Anmiota  poeaeaa  in 
oommoD,  must  be  tiie  bippoeampna. 

Osborn  and  all  writers  who  have  come  after  him  have  assumed  as  a  postulate  that 
the  dorsal  commissure  and  the  area  from  which  it  springs  are  the  urnlonbted  repre- 
seotatives  of  the  topographically  analogous  structures  in  the  Reptile.  There  is  no  other 
altematiTe  trbich  can  for  a  moment  be  entertained,  and  tluoiefixre  the  amorphous  dorsal 
maaa  in  iJie  meaial  watt  of  the  AmphibiaB  bemiapheie  rnuit  be  legavded  aa  unqueationably 
the  liippocampus.  The  question  of  interpretation  once  settled,  the  enormous  maaa  of 
data  concerning  tliis  type  of  brain  may  be  readily  interpreted.  Three  schematic  repre- 
sentations  of  ^roaal  sections  in  the  precommissural  region  (figs.  31,  35,  3G)  iu  foetal 
OmUhorhynchm  (it  might  equally  be  any  other  Mammalian  foetus — vide  His,  Uetzius, 
Hoohatetter},  an  adult  Beptile  and  Amphibjao,  iriU  nukke  tiie  genoral  plan  clear. 

'  It  ia  quite  unnecessary,  with  this  key  to  the  interpretation  of  the  Iohtiiyo|Midan  brain, 
to  give  :in  account  of  all  the  variations  of  type  which  this  heterogeneous  "rroup  of 
Vertebrates  includes.  The  rcjuler  ^^ho  adopts  this  suggestion  will  find  ani]»h„'  con- 
firmation of  the  constancy  of  the  plan,  which  the  study  of  the  Amniota  has  revealed, 
thnraghoQt  the  Vertebrata.  The  lype  of  brain  in  the  Annta  is  ItaUy  deaoribed  by 
Qanpp»  who  adopts,  with  some  retetiTely  slight  inaoeonidea,  the  intarpietation  whidi 
T  have  put  forward  here  {vide  Gaiipp,  op.  cil.). 

The  writings  of  Osboru  filorpli.  Jahrb.,  Bd.  xii.,  and  Journal  or  Morphology,  vol.  ii.l, 
and  a  large  number  of  meuioirs  by  other  American  writers,  of  which  Kingsbury  s 
aceount  of  the  brain  of  Ifedmnttt  (Jonrxu  Comp.  Neurology,  1895)  may  be  mentioned, 
aa  well  aa  Burchbardt'e  work  on  Triton  and  lekthjfcpkk  (Zdtach.  f.  >viss.  Zooi  lit 
1S91),  clearly  sliow  the  manner  in  which  the  type  becomes  simplified  and  more 
hsh-like  in  the  Urodeles.  producing  a  condition  closely  resembling  that  found  in  the 
Dipnoi 

Through  tbekindneaa  d  Mr.  E.  I.  Bka,  of  Cambridge,  I  have  been  able  to  atudy  the 
oondition  of  file  liiain  inn  great  many  genera  of  the  TJrodela,  and  oomparetiMin  with  the 

'*  Vide  Fnlliqaet,  "  Reeherches  »ur  Ic  t'erreau  du  i^rotoptenu,  '  &«caeil  Z«ol.  Suuie,  vol.  iii.  ISiiii :  and 
BanUndt, '  Du  Ctantndiiamuyitnn  von  PM^ikrmf  Bariin,  16118). 
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Amua  and  Zig^iioriren,  for  the  ohmioe  of  examining  which  hut  I  hm  to  tliMik 
Mr.  Gnham  Enr.  It  would  he  impotniblA  adeqnatctly  to  oonaider  these  fonne  hen 

without  long  descriptions  and  a  large  nitmher  of  fissures,  and  it  would  add  com- 
pwativcly  little  to  the  force  of  tlie  ;i1m)Vp  r»^niarks.  The  general  plan  is  identical  with 
that  briefly  indicated  in  the  remarks  on  the  Frog's  brain ;  and  if  the  fallacies  to  which  I 


A  eoiMal  Mtttoo  of  the  c«nbrtl  henupheie  of  a  foetal  Omith^rktfnehut 
in  the  fnoommiamnl  B«fiaii. 

Fig.  35. 


A  eomoponding  aeotioa — Sutna, 


have  ahwdj  called  attention  in  the  works  of  Ramon  7  Gajal,  Burckhardt»  and  to  a  kner 

d^ree  of  Graupp,  be  borne  in  mind,  tlie  reader  can  have  no  difficulty  in  interpreting 
aright  the  above-mentioned  aocouuts  of  OHl)orn,  Kins^sburj',  Burckhardt,  »qd  fttlliqu0t| 
and  the  inniunerable  other  recent  accounts  of  the  Ichthyopaidan  brain. 
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He  vexed  questions  of  the  morpbolo2;v  of  the  piscine^  types  of  brain  hardly  eome 
within  the  scope  of  this  memoir.  But  the  investigator  who  studies  the  brain  of 
Ammoctttes  or  Fetromyzoity  ia  the  light  of  the  iDformation  which  a  coinparisoa  of  the 
Amnioto  and  Ufodole  types  of  bnin  baa  yieUad,  cuauA  hsTQ  mueh  diffienlty  in  seeing 
in  fhe  derailing  «oiiditions  in  the  Oyolostome  an  extremely  simple  and  archaic  form  of 
the  common  vcrtohrate  type.  This  is  well  shown  by  the  important  memoirs  of  Studnicka 
("Beitr&ge  ziu-  .\natoiuie  und  Entwickclungsgcschichtc  des  Vorderhirns  der  Cnmiolon," 
Sitzungsbericbtc  d.  kuuigL-bohmisoh.  Gcsells.  d.  Wisseusoh.,  Matb.-phys.  Classe,  1895) 
and  Johnston  ("The  Brain  of  P^romtfg<m,'*  Jonm.  Comp.  TSfeanlogy,  March  1902.). 

In  conclusion,  I  must  acknowledge  with  the  deepest  "gratitude  the  liberal  help  80 
generously  afforded  mo  by  Professor  Howes,  who  not  only  obiaiued  loi  me  tlie  material 
for  the  research,  but  also  devoted  a  vast  auunint  of  time  and  energy  in  helping  me  to 
aoeomplisli  this  task. 


ZM    Abbreviatum  uted  in  the  JHagrtma. 


a.  S.,  aqusadttctns  Sylm 
{dv.,  alreus. 

b,  o.,  bulbus  olfiictohiu. 

coromwwun  kbermui. 

C.d.,        f,  dorsalis. 

cJt.,       u       habcuiUte  (•upsrior). 

€jo.,       „  rentr&lis. 

c/.,  cohimna  fornicis. 
ce.,  cerebral  hemisphere. 
ctttf  Miebdhun. 
dttl.f  dorsal  sac  (part  of  epithflfial  toot  of  the 
third  veatiicle). 
ep.,  epiphjrns. 
fa»c.,  fasciculus  marginalia. 
f.ff.,  fascia  deiitata. 
f.h.,  iissura  hippocampi. 

folUBOl  MoQRii. 
hip.,  hipptxanipus. 
kjfp^  hypophysis. 
I,p.,  lobns  pynfomU. 
IjLt  IsmhM  temiuialiB. 
mam.,  corpus  mammillare. 
m.o.,  medulla  oblongata. 
ne.,  iwopalBniD. 
W.O.,  ncrvua  olfactorius. 
nJV^  aemu  trochleahs. 


u.t.,  thalamus  optkns. 
opt.,  tractus  opticn. 

p.,  pallium. 
p«t^  panphj^ 
parn.,  rorpu"!  parnteriainale. 
p.o.^  peduuculus  olfactorius. 
pjt.,  parietal  ttalk. 
p.c.f.,  posterior  choroidal  fold. 
pIx.L,  plexus  cborioideiiB  latexaUs. 
plxJL,  lamina  ohortoidfla. 
pbt.nL,  plnitt  diorioideiu  vantrie.  tartiL 
pbc.IV.,    „  „  qoartif 

q.,  corpora  quadrigemiiuu 
reeJ.,  nceaaoa  intenwrnininaialh. 
ne.s.,  reci-ssoa  aopnior. 

ret.,  retina. 

sulcus  limitaus. 
«^.,  atvatnm  giannlontin  fineus  dtttatak 
corpus  striatum. 

ier.,  stria  termiualis. 

tel.,  tela,  or  epitlialial  loof. 

t.o.,  tulx'i^'ulvttncifiKitoriani. 

tub.,  tuber  cincreura. 

V./.,  ventnculus  lateralis. 
wjn^        „  tertiiu. 
vJr,,      n  qsartnt. 


INDEX. 


[Note. — Synonyms  and  Native  Narae»  arc  printed  iu  ttalict.    A  star  i»  Jiddod  to  nftincs  which  appear 

to  be  us«d  for  the  first  time] 


Aaril-rnrt,  JUL. 

1  Aetma  Peronii,  Tar.  squamosa,  H'H- 

.\lect«romoqihine  legion,  huinmary 

4            ill-                          1                tf  '1  t'/ 

Aranthephyra,      -1.  Miliif-hitw., 

dtmon,  1 0- 

of,  173.  ^40 

4-l!l. 

Uiip{wllii,  Krauss,  2  ;  monlion- 

Alepadinie,  ^^77. 

bracliytfilaonis,    Sjimrf  Hair, 

ed, 

Alcpns,  Saiuhr- Hhhii,  -I'T. 

4r>o. 

Aetipcia,  Dana,  130 :  mcntioucd,  Jjii 

Belli     (!rni  i-l,:iJA:  inenlinncd. 

puq)Uri-a,  A.  Milnf-E'lir.,  men- 

JSO, zt  J,  J^o,        2>i),  2?  1 , 

tioned.  4.Vi. 

auckhindi(r,    0.    M.  Thom*on, 

•-')t4. 

nica,  S/fiic^  ]i(ti(,  A  V.K  Jii. 

cornuta,    /hntin,  meutionud. 

Acanlliooephalu  Mirat.i,  liiirui.,  li. 

eui:liroa,  Wmrt.  iUii;  mentioned, 

Aeniitliopnrv!*,  A.  Milnf-rM».,  men- 

I'll,  h'yj.  Id:?.  iii. 

indica       (ifuvrl,   'J^  I  ;  men- 

ti;me<l. ^ 

opihonois  *,  Chilton,  liti  ;  nien- 

tioned,  27*',  2*^7.  2>'>.  21>4. 

ac'deiituf,  A.  Miliii'-MW..  lit. 

tioiied,  I'H,  lilJ.  l-'»2. 

japonica,     Aiirir.,  montioued. 

criatimanu",    A.  Miliif-Kda-.. 

Actoniscus,  Ilitifer,  muntioriod,  1  'J'J. 

mentionea,  .li . 

Actumnus,  Dana,  mentioned,  li. 

Lanke-iteri,  (iritvil,  montioncd. 

verrucosipca,  Mifit,  uienlioned, 

pulrhrr,  Ortmann,  la. 

279,  2M-',  2S2.  2S:i,  2?>.'>,  !-'>7 

:i<i. 

sctifor,  Df  llaan,  ISL 

mitroatoma        (Inwi  l,     2>2 ; 

Aefipitrp*. 

Adapis,  (  'lie ,  iiL 

mentioned,   27.S,    2^'4,  2'''!. 

Accipitrinn", 

-Kluroidea,  3»S,  410 

2S7,  iJlli^ 

AotiiRiis  afTiiiit*.  ytifTTKf 

^Kluropu*  mulanoleuciis,  -1.  ililiie- 

mitiuta,   i'/itliffjii^    mcnl  toued, 

.\thelou5  !;ranulatu.",  Milnf-F.ihv.. 

E*i*t^iii'<L*,    On   tho  AlRnitie.s  of. 

^,<7. 

hy  K   Hay  Lankpster  ItCi-ITl' 

purs-sita  ?,  Siiuiitr-Ittiiiij,  men- 

  var.  nnispinoBun,  Mitr$, 

 ,  C'mi'.,  camasaial  teeth  nf,  1 1tii 

tinned,  2S7. 

-Klunis,  Cut'.,  carnastial  teeth  of, 

pedanculata,  Hotir,  mentioned. 

A'Ttt'pliia  ppr»pieill;ira,  h\Jir.,  2iL 

Hi:*  ir.*!-I7-J 

Aerncori"!  pcrurmata",  H'.  A'ic4_'/, 

fulgeu*,  ('k«'.,  moiitioned,  17l', 

qiiadr.ita,    --li<rie.,  mentioned, 

2-7. 

Acroiioma,  I'erUi,  tis. 

,Ex,  Bo>€,  iilia. 

tubuloaa  ?,   (^iioif    d"  (Jaimitnl, 

8<:hrieber»ii,  r^n./  Stlireilieraii, 

Aillnities  of  the  Lemunt,  <17. 

mentioned.  2S7. 

/Vr/y,  lifi. 

Ailurus,  6'"f.,  : >•"!.') . 

.\licia,  Johnton,  mentioned,  -H*^. 

Aclxa  calculosa,  //.  Miliif-B'u<.,  2, 

fiil)reii:>,  Ci'i'.,  172.  :C>t. 

Allij.'ator,  brain  of,  4SI 

Aiplxfia  laccrjita,  Andri*,  mentioned, 

Alope,  n'Aiff,  iiil 

graniilnts,    A»i1..  mrntioiied. 

ML. 

palpalis,    While,    4IH  ;  men- 

tagpte^, Dttrh.  .J-  Mich,,  meii- 

tioned,  4."iH. 

var.   carrliurian.  JThite, 

tionwl,  'MA. 

Alpheida-,  4:ti>. 

111:  rocDtiotied.  i  1>. 

Alaudi<!a',  •-'.'>:■'- 

Alpheus,  F'ifir., 

hystrix,  MUm,  1<> ;  mentioned, 

Albatroiks,  1>S. 

cbinijrneiis.     yl.     .l/iV.ir- AV» ., 

^  LL 

AKedinidic,  24^),  2^  2o7j  ;ili!L 

mentioned,  4:C 

noduJosn.  Ailtimii     ir/ii//-,  men- 

Alcida^, 2^7,  2^  24i_ij  2l»:i.  I'liit. 

novui-iwalandi*,    Minn,    Uli ; 

tioned,  1 1 . 

Aleidion  sexnolatum  *,  \\\\(cih.,  I<L. 

mentioned,  4;<:<.  4:t7. 
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AlphciH  Kooiulis,  HrlUr,  i'M  :  mcu- 

tioned,  -1:1'^.  i 
AmniocoptM,  brain  of,  4!>5.  ikllL  ' 
Ain])e)idir,  'j-'i-t 

Amphicyon,  /.art.,  mcntiorxN),  171. 
AiHfiltiti-iu  ijladiiUur,  D*  Haaii,  :iL 
Aua|)toniori)hiis,  Cty«,  4'?4. 
Anus,  Jajiii.,  '2()'A.  i 
Aiinspida',  277.    .  ' 
An:istoinus,  Bonn.,  2V.\. 

oscitano,  int«(itiual  tract  of,  l!>7 
Anatida>,  '-'Til. 

Andigciia  Hailloiii,  Wivjl.,  25^.  ^ifiiL  , 
Anulia  fusco-aumtiia,  d'Orh.,  hoL 
"  Amo  coliquc,"  17(i. 

"  moj  cnin',"'  1 7<{. 
Aiiscrunait,  Lat.,  glit. 

melanolcuca,    I^a.,  into^tinal 
tract  of,  201.  202,  I'O:;. 
AnwridiE,  201j  aii  ! 
Anscriformce,  173,  201,  204,  213, 

Aiiteateni,  aJl3,  402.  42o,  JUQ. 
"  Anterior  limiting;  sulcus,"  ilil. 

mr»en(c'ric  or  duodenal  truct, 

A  ritliropoides,  I'itill., 
Anthropopithecus,  Jilainv.,  374.  40'> : 

cereheltum  of,  4:<1. 
Antichira  dicbroa,  ilanntrheim,  inon-  > 

tioned,  IlL 
Aiiyplia-iia,  Sutul.,  Q2, 

Qufkhii,  Poeotk;  fiL  ' 
Aitypha-uidaj,  UZ.  , 
Apes,  brain  of,  390.  i21  ;  olfactory 

jteduiicle  of,  U2ii. 
Apida<,  72. 

Apoceiitric  type,  178.  ' 
Aptenodytc*  I'etiDanti,  (/ray,  intes- 
tinal tract  of,  ISiC.  I  s7 
Aptoiyx,  jSVkjip,  intestines  in,  1.^2. 

Mantelii,     Bartlett,  intestinal 
tract  in,  1^ 
Aquila  audax,  Lath.,  208. 
chry«actu«,  Linn.,  208. 
Verrcanxi,  Lttton,  208.  , 
Aquilinn!, 
Ara,  5rt>«.,  2:lli 

urarauua,  Linn.,  2J1L 
Aracboida  and  Myriopudu  of  Mount 
Itorainia  in   Itritisb   Gtiiuna,  by 
U.  L  I'ocock,  *t4-71. 
Aramidic,  | 
Arunidcs  yjiccaha,  VicilJ.,  '2'2^ 
Araminw,  22:!. 


Aramu«,  Vieia.,  224,  iLi.  ' 
scolupacuUR,    (imel.,  intestinal 
triici  of,  22U,  2i.'4. 
Araneae,  Q!L.  | 
Arunoua,  Linn.,  iiiL  i 
audax,  Black-w.,  ttii»  | 
Arcauia  gruciliii**,  BtU,  'J&.  j 
Archeceiitric  type,  ralainedeacoriiiila,  ; 
Linn.,  iht«.iliiial  tract  iu,  m,  173. 
175,  IIS. 
Arctoidea,  \m,  ILL 
"  Arcuate  fulcus,"  414- 
Ardca  cniididissinia,  IJnul.,  itile«tiiial 

tract  of,  1115,  liHL 
Ardene.  195.  liLL  | 
ArdeiJa-.  195,  ll>7j  213,  2C3,  2iW.  1 
Al^npidar,  tii 
Argu-i,  7V»im.,  21ft. 

gigantcufi,     Tfnim.,  iulestinul 
tract  of,  21. -t. 
Argu*  Pheasant,  iutciitiue  of,  1 7."i 
Artoadillidiuui,  Brandt,  IU;  nien- 
tiunod,  103.  (luole  1 

rul;^re,  Lutr.,  '4t>  ;  mentioned, 

101.  1112. 

  VKr.  immaculata,  Bwlde- 

Lund.  LLL  I 

 —  var.    variegattt,  Biidd*- 

Lund,  LLl 
Annadilliidit,  141. 

Armadillo,  Budde-Ltin'l,  li2 ;  men- 
tioned, MJ ,  103.  UU, 

ainbitioxus,  Budde-Lund,  hU. ; 
mentioned,  1 02.  Ho.  147. 
1  -,■>  I 

AucHiiiidioui,  Budde-I.unH,  1 4S. 

])nn>e,  1/ flier,  LL5  ;  mi'Mtioned, 
144.  lASL 

Hamiltoni  *,  Chilton,  1 4S  ;  men- 
tioned, 144. 

incmupicuxu,  Mier*.  145.  LllL 

Macmuhoni*,  Chilton,  140:  men-  ' 
lionod,  14H.  150.  15:i. 

monoliiins,  Ihinu,  I4;j ;  men- 
tioned, 144.  I 

reigiilmu«,  rttid  ru^iloAUS.  I 

rugulosua,  ilitrt,  147 ;  men- 
tioned, lOr,  liii  144,  148. 

Dpeciosat,  Dana,  lAH;  mentioned, 

102.  144,  la± 

spiuo^uit,  Dana,  150;  mentioned, 
LLL 

vulgaris,  Latr.,  LLL 
.Vnuiidilloutscua,  Ulianin,  mentioned,  ' 

LlLL 


Arm<idiUvHiacuafuchro'j,liiiiii<^T.nn<i, 

i:u). 

Armadillo*,  4l>r!. 
.\rtamidic,  ;iiL 

.\»elluii  aquaticus,  Leach,  mentioned, 
lo.t. 

Aiiio,  Brtu.,  24S. 

AKpidouectes,  IVagl.,  brain  of,  475. 
.Vm,  brain  of,  :<H!). 
Aitur  tachiro,  Daud.,  210. 
Asturioa  magniru.stri«,  Gmel,,  giO- 
AUles,  Oeoffr.,  4  Hi 
.\tergi«tis  donduK,  Linn.,  a ;  men- 
tioned, '2. 
Atbeue,  Boie,  248. 

Atya  annata,  ,4.  Milne-Bdw.,  men- 
tiono  i,  -i'A'A. 

pilipes,  SeH'p.,  munrioned,  4.<:!. 
epinipoa,  Sewp.,  tocutioued,  4:{;t. 
Atyidw,  447. 

-Auditory  area,"  410 
Aula.  401,  4ti2. 

AulacolumbruB  buplonotus,  Jdaint 

fVhite,  var.  ?,  IL 
"  Aural  area,"  LUL 
Autonomic  Xcrvoua  System  of  Bird*, 

Avnhia,  JourJ.,  338,  378 :  brain  of, 

lani;;^r,  JUilne-Edic.  ^  Grmidi- 
ditr,  brain  of,  353.  354. 
Aye-aye,  brain  of,  322.  354.  :-t*il 
Ai/iJui  Quelthii,  Pocuck,  QI. 

lialearica,  Brits.,  223. 
liarycbelidie,  (iiL 

Batrac'hians  of  Mount  Roraima  in 
British  Guiana,  by  G.  A.  Boulengcr. 

Bear,  brain  of.  387,  3R8,  397.  ILL 
Bears,  carnassial  teeth  of,  1 HH 
BetKUs,  Dana,  4-'t^ 

ieiiuimanua,  Dana,  4^t>j  •  men- 
tioned, 4.'i.t. 
micruatylua,  Spenet  Bate,  men- 
tioned, 4:W 
trispinuius,  Slimjt.,  mentioned, 
4:4yi. 

Birds,  Intestinal  Tract  of,  by  Dr.  1'. 

ClialmerH  Mitchell,  17a  27 'y. 
Birds  of  Mount  Itoraima  in  British 
Guiana,  by  It,  Bowdlor  Sharpc,  alL 
Bithyiiia,  Philippi,  451. 

loiigiroaua,  Phil.,  mentioned,  tlL 
oniatns,  Oiivier,  451. 
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nittorru),  1&5,  197. 
Black  8nakc,  bniin  of,  •»"•> 
•  Bogpiifurohp,"  412,  4(58,  ifilL 
Uoloccra  lonf^oornia,  CarUjren,  men- 
tioned, .Wi. 

McHurriciii,  Kw'utn.,  mentioiusd, 

occidua,  Mcitwrriih,  mentioned. 
:<().">. 

BoIoc«roidc»    McMurriehi,  Ku-Utn., 

mcntioni-d,  .TOO.  3i)i>,  ."^iWi. 
Bonvllia    minor,    AlarUin,  ncrvoiiK 
system  of,  85^  iU- 

viridiit,   IMaitdn^  ftnote    hil  ; 
dimorphiiira  in,  Oil 
Bo5,  brain  of,  4i>l>. 
Boulcn^T,  (J.  A.,  Reptiles  of  Mount 
Uornima,  British  (iuiana,  .'ilt  .'i.'i. 
Batracliiaos  of  Muant  Itoruimii, 
Britiith  Guiana,  .^t.V .'">(>■ 
BracliycurpuH,  Spmee  BaU,  4.'>  I . 

Auduuini,  Sjjenct  Bale,  "^1 
Bracliyura,  L>itf.,  Oti  a  Collection  of, 
from  Tortxn  Straits,  by  \V.  T.  Cai- 
man, 1  -.*)»■ 
Brachynnis,  fi#rA..  410. 
Bradyiwdidw,  ^  -2!)^  407,  419. 

Bradypun,  Linn.,  40"  ;  brain  of,  402. 
4o:t. 

Brain  in  the  extinct  Lcmuroid  (ilobi- 
lemur,  ilillL 

in  the  (iiilagiiitc.  'tJfl 
in  lliu  ladriftinio,  iiilL 
iu  the  Lori»ina%  'Mit. 
iu  Miiniinalia,  MurpbolofC)'  of, 
by  Dr.  (i.  Elliot  ^<mi(h,  ;»ia  ■ 
4:t^. 

in  Maj;uladapi9,  Major,  3(14. 

Brain-stem  of  Mammalia,  HT'A. 

Brazilian  Caracara,  'Jhl. 

Broteochaclus,  Pitcucl;  tiSi. 

dvlit'utus,  Karn-Ji,  68,  ZLk 
tiollineri,  Ktirtch,  (jS,  LL. 
nitidua,  I'ocotk',  iii, 
opocuH,  Kiirtch,  SiJi, 
parviiius,  09.  LL 

pvroiiua  •,  I'ln  ocic,  70. 
Schuumii,  Kartth,  liiL 
Sclaleri,  /Viuri-,  119.  71. 
(^aiio»us     I'ocodc,  69j  LL 

BroUtu  jianfitiifnnit,  Thorell,  Qd. 

Bubo,  C'u».,  2l?-i,  2.>7. 

ma>--ulosus,  I'Uill.,  2H2j 
maximua,    ytcminy,  intcatinul 
tract  of,  'Hh. 


Bubo  poonsit,  Fnttrr,  2iiL  I 
Buhoninat,  2<.s. 
Bulbua  olfsctorius,  489. 
Banodeo{)Ai«,  Andrtt,  HI  4. 

antillictisit, />urj'(f<'n,  mcnlioiii'd,  ; 

29'.*.  302.  ailiLJiliL 
globulifi-ru,   Virrill,    On  the 
.\etinian,  by  J.  E.  Duordeu, 

gIobiilifiT.i,  VrrrUI,  29S ;  nien- 
tionod,  297 ;  nnatomy  and 
histology  of,  3iX).  :m'i-31ii 

strutnusa,   Anilr.,  mcnliotied, 
313 

Bntiudua  thttllta,  Oit'on,  mentioni-d, 
31.'-. 

verrucosa,   Dijun,  meDtionod. 
:mi,  31.5 
Burmei^ler'a  Cariatua,  2i'5. 
Buleo,  CuK.,  'VH3 

erythronotus,  Kitii/,  'jlil 

ferojt,  (I'lHtt.,  '.'  I H 

jiicttl,  I)aud.,  2lu. 
Buteoniiiu!,  21u. 


Cacatun,  Briu.,  243  I 
Caecabii,  Kau/i.  21!).  ' 
Cacoiuantis  lanc«ojatas,  .S'.  MuUrf,  '. 
•>i:L 

Calappa  hepntica,  Linn.,  ^ 
"  Calcar,"  3SI. 

"  avis,"  385. 
Calcarine  fissuro,  .TIO. 

''  group  "  of  furrows,  390. 
"  aulcua,"  332.  3^l-3t>l. 
aulcua   and  the  occipital  pro- 
longation of  the  hemiaphore. 
37(i 

Callipepla,  l»V/'-,  ^ 
Callithrix,  t'rxl.,  394,  414,  llfl. 

torqnnta,  HoJJmaMieijij,  brain 
of,  4lf>. 

C^llorhinua   nrsiniu,   Linn.,  ftnote 

Caiman,  W.  T.,  On  a  Collection  of 

Bracbyura  from  Torrea  t^traila, 
1-50.' 

Calodromas,  Sclater  <J-  Salvin,  216,  i 

Caloena!*,  (?rny,  '22iL  ' 
Camel,  brain   of,  388,  389,  3il2. 
393. 

Camelas,  Linn.,  brain  of,  3H3. 
Cam[i«ph«gidiii,  •■^-"»'-^  ^ 


Camptonif.r  rotumlifroiu,  A.  Milnc- 

l-xlw.,  iSL. 
Caa<vr  caiculutni'.  IL  Milac-Edw., 

limhatu;  IL  Milne-Edw.,  (L 
Cuuidic,  4 1 1 

Cutiih,  Linu.,  mentioned,  171.  3M, 
4]  3. 

Caphyra  rotundifroiis,  .1.  Milnt-KUv., 

Capilunidir,  2.'i2. 

('uprimiilgidiB,  2.'t(i. 

Cnpriniulxus,  Linn.,  250.  503. 

CurJibido',  jLL 

Car-Una  eurvinulrit,  lletlor,  -t47. 

(.'ariania.  Brim.,  '-'.\'.^ 

('aridiua  currirottris,  J/tlUr,  nn  n- 

tioned,  4.3.3. 
Carina»«>,  intefttinca  in,  173,  1 7."i. 

184.  lillL 
Carnivora,  Cuv.,   381.    3S.3.  3'<S- 

4-ti ;  brain  in,  3<>  1 .  :<!H 
'•  Carnivore  p«eudo!>ylviaii  kuIciii*.'' 

4i>'> 

CarpiliUK,  Drtm.,  mentioned,  i, 
cinciimnnut.  White,  ^ 
cunvexuM, /'omijC-.,  1;  menlioin-il. 

(Wrjiilndea,  liana,  mentioned,  iL 
cariosuR,   .l/fiw/-,  meationed, 
A, 

eitictimamu,  Miera,  A. 
Tu^jatua,  fMtr.,  mentioned,  i, 
«p.,  2,4. 

Cdrpuc  oceyx  radiatiu,  7Vuini.,  iutra- 

tiiial  tract  of,  •-?4'.j. 
Cassowary,  luiostinea  of,  173.  lb-. 

1  .S3 

Ciistor,  ^iNit.,  354. 

Cat,    brain    of,    390.    :»5.  397. 

:m,   410.  cerebeUum  of, 

4-;q. 
Cathnria?,  20.5. 

Cathart'C*  aura,  /.inn.,  inteatinol  tract 

of.  2'>.').  21^ 
Cutbartidv,  20.'>.  2Bh. 
Cavo-Be.ir,  upper  carnanial  teoth  of, 

MIL 

Cebidas  2113,  37^  310.  {»3,  APT.. 

412.  41. J.  niL 
Uobu*,  Arrt,  lliL 

Central  Duluue,"  343.  359.  4(w> 
Centropu.H,  //f ,  212. 
Centropyx  calcaratu*,  Sjtir,  Itli. 
striatua,  Dautl.,  5il 

73« 


r>ot 
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('(■ratoplax  ciliata,  Slitujimti,  men- 
tioned, '2^ 

Cereopithccida,  363^  4<>7.  412.  415. 
■tli). 

f Vrt-opitliccim,  AVi  i.,  :3!i<0.  Uii ;  bruin 
uf.  :}74.  llla- 

Siibii'im.  l.inn..  -tTt). 

('prebelluin  of  Miunmaliu,  5. 

Crrcbral  hemisphere,  iuorpholo(n'  of 
the  Hulc'i  on  the  lateral  and  dor<iil 
»s]>octii  of  (Ur.  ti.  Elliot.  Smith). 

Cerebrnl  hcminphrros  in  the  (jeniis 
Diiuhetilonia.  (Jeaffc,  ■'<"i4. 

 in  the  pcQus  lliipak-Riur, 

ticoffr,,  '.^'i. 
 in  the  gi'naa  Lemur,  Lin»., 

 in  thfl  gt*Dai>  Lepidolemur, 

  iu  Tawitis,  Sinn;  and  the 

Prosirnins  jjenemlly,  Illil. 
(Vriunthiis   americaiiuii.   /..  .(;/«*<.. 
mentionrd,  3  )1.  liUL 

Chiicliii  (j'ollmcri,  Knrach,  QJi. 

(ijMtcim.  Ki»r»ch.  lii. 

cy«/7i'/"<</i'ii/'i<«*,  Karnch,  (it*- 

Schftuiitii,  Karsc'h,  lilL 
ChactidjT.  liii. 

I'halcopeiia.  Honaftarlt.  '2',i0. 
(  bameico,  (!ra>/,  brain  of,  •!'<.">■ 
("hariidri-ttruifonn  motaoentre.  ^ 1 1 
Chamdriidir,   230^  ^  ^ 

J4l.2aa. 
CharadriiformcH,  ITSj  230j  ii^,  -^«i3. 

L'ti4,  2m. 
f 'haragmopliorii*  lincatuw.H'fi/<TA..74. 
('hauielasinuK,  HotiajMrU,  'MY.\. 
I'hauna,  IU.,  2lil» 

charnria,  Linn.,  lUii^ 
derbiana,  Gnti/,  201 . 
Cheione,  Itilfffn,  bruin  of,  illL 
Chelonia,      BroHtjn.,  brain  of,  ■174. 

485.  iilL 
Chilton,  Chaa.i  The  Terrestrial  Ixo- 

poda  of  New  Zealand,  !)!K15:>- 
Chimp«tn/.ec,  brain  of,  4<>T. 
Chionida-.  i»L  ^  ^  iiil- 
Chioni*  alba,  intci»titial  traet  of,  :i:tl . 
Chiropilc,  (If'ffro^,  3^  ailL 
('hiromv!!,  brain  in,  :t^l  4l'H. 

mudn(;awuriengi»,  Cxe.,  brain  of. 
JiiL  -lili  iiiii  ;  weight  of 
brain  of,  420. 


O)iropt*ra,  /«um.,  3^  .JCSj  404  ; 

brain  in,  32i»,  atHj  aUH. 
Chlmiydophonis,  Harl.,  4I11L 
Chlorinoidea    aouleatu«,  JJ.  Miliie- 

EiU'.,  as. 

 Tar.  arnmtut,  Mier»,  ajL 

Coppingeri,  Hiitirtll,  litL 
Chloroditu  fjrartttu*,  IL  Milne- Edw., 
Q. 

frapifer,  Attaint  J-  Il7u'(^,  men- 
tioned. LL 
nifrer,  Funk:,  LI :  mentioned,  ^ 
Ku'ptHM,  A.  Milne- Kdw.,  L2. 
vntfutatus,  IL  Milne- Kdw.,  LL 
Chlorodo]>gi«     nielauudactylus,  A. 
MihtfKlw.,  Li. 

Hpinipe*,  llfU-rr,  L2. 
tTicDropotamns  pariHieuiiix, mentioned, 

Ilia. 

Chohrpus,  llliij.,  4i)'2. 

<  'horiuut  acaUiiliu,  Milne-Ed w..  lis. 

irrrrticottijtfs,  Adams  .l-  White, 

Chromacri*  spceiiwa,  Thimlt.,  la. 
ChrjSDthrix.  A'rii»y>,  31)4.  ILil : 

briin  of.  4 1  ."i. 
Clirjiwtis,  Siiaiiit..  'jt-'t 
t'luinim  Burnu'i«teri,  'I-l't. 

<  'i^<^>^(  pti-gpicittala,  i'abr.,  2ii, 
Civonia  idba,  /.i<iii., 

nigra,  DxJml.,  LUfi. 
f  iconia^  1»7.  203.  2tifL 
Ciconii,  '-^1  -t 
Cieoniidip,  1]»7,  gl^S 
(  icimiiformca,     2i;3.    SIkS.    '270  ; 

intestines    of,    1 7:).     1 8».  ^iL 

•>i:t 

t'ircaetus  f^allicun,  (JnuL,  20S. 
Circus.  Aiw.,  208,  211L 

cincraceUK,     MdhI.,  iuU-stinal 
Uaet  of,  207j  aHL 
Claniatorca,  A'>:?. 
{Vi>rebid»,  2.'>4- 

Coleoptora  of  Mount   Koraima  in 
Britiiih  Uuinnii,  by  C.  A.  Water- 
house,  74  76. 
Colic  ca?ea  of  birds,  17.3.  2*17. 

loop  of  birds.  174. 
Colii.  251,  2£»l!j  2l»3.  L'<»). 
C«liu»  fapt>n*is,  Lai/ai-tf  (nee  Oi,t<-t.\ 

inlt'stin.il  tract  of,  -';>! 
■•  Collateral  siilrUH,"'  'XV.i,  3!M 
Colnmba,  Linn.,  2:{l>.  2(ii) 
livia,  Boitnatrrre,  '2<\'.}. 
OJlas,  Linn.,  21iiL 
Coluin!ta%  21i!>.  2M,  21LL 


Columbidip,  221j  239^  2£L  2f)7. 
2fi9. 

Coltirabula,  Bonapartf,  ?i^fl- 
Colymbi,  intestiiiea  of,  1H4. 
Colymbiformeii,  203,  2ild  ;  inteetinei) 

of,  173,  184,  188,  2ia» 
Colymbomorphff,  ls8,  193, 194, 197, 

204.  213. 
Colynibus,  Linn,,  21.S. 
glaciali.<i,  Linn.,  IhA. 
scpteDtrionali*,  Linn.,  184. 
ComniisBiira    aberran*,  4r>.>— 195 ; 

comparative  morphology  of,  4!>4- 

dorsalia,  4t)0.  4(i4.  472.  4S4. 

4'*7.  48S.  ililL 
fornicifi,  4.54i,  4S|.  jss. 
jialii  posterior,  4  '^.'). 
superior,  4^4,  -1^9,  4!>0.  494. 

49.>. 

veiitralis,  4>U,  4*14. 
Conurus,  h'vhl,  243. 
Coraoia?.  245,  249,  2({3. 
(.'oratias   garrula.   Linn,,  inte«liniil 

tract  of,  '*4'i 
(.'oracii. 

Cora-  iidie,  245,  250.  2fllt 
Coraoiiformos,  173.  245,  25(1,  2'i3, 
2>-.9. 

('oraeiomor])lia>.  "■•>(> 
Coracioraorphino  Legion,  nummury 
of,  173, 

metjieontre,  ^iS. 
Coreidie,  72. 

"Coronal  sulcuii,'"  334.   :i5n.  41.1. 
41«. 

Corpus  paraterminale,  458.  459,  4*tL'. 
4«i3 

"  Cortex  Ammonia,"  47.'j- 
Corvidar,  2iLL 
(.:orvu».  Linn.,  2fl0. 

cupellanus,    .Sclatfr,  intei<tinal 
tract  of,  254.  2.'Ki. 
Corythnix    chlorochlaniys,  SheVf;/, 
intestinal  tract  of,  •-'-i-'t 

persa.  Linn.,  intestinal  tract  of, 
243- 
Cotiojridip,  252, 
Coturnix,  219. 
Cow,  brain  of,  .^K?^ 
Cracida  ,  21S,  219,  220,  253. 
Cranes,  224 

rVrtii'^oii  mitirali*,  Ilntton  MS.,  4:tJ 
(.'ranuonida?,  4:t4. 

Crat<M'jmus   sabanguUtu<>,  ^ichoiJi., 
nieuCioned,  IfL 
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Trax,  Linn.,  219,  2^  2C0. 

])aubentoni,    Graif,  intestinal 
tract  of,  213,  219.  2fi£L 
Crested  Orvbo, 
('rex  i>ratensiB,  Btchtl.,  99.'?. 
C'rocodilia,  hrain  of,  474.  4.'>o.  4.Sfi. 
Crotoplla^a  ani,  Linn.,  949. 
'•  Cniciiil  sulcuH,"  -lO  i. 
Cruslucca   of   Mount    Roraima  in 
llritiKh  Guiana,  bj  Dr.  J.G.de  Man, 

( "ruttawa.  On  the  Xcw  Zealand 
i'byllobrancliiato  Crustacea- Ma- 
crnra,  by.  Gcorgo  If.  Thomson, 
4:<:<  4T:t 

Cryptochinis,  littler,  mentioned,  4R, 

ooralliodytus,  Helhr,  meutiunrd, 
iL 

C'rypt/>cnpnios  Gran.lidieri,  A.  Milur- 
Juiw.,  mentioned,  2iL 
Iladdoni  •,  Calm.,  25. 
Holdsworthi,  Mkr$,  mentioned, 

an. 

obolus,  Ortm.,  mentioned,  2fL 
]>ontugoun»,  Stimjit..  mentioned, 
25^2tL 
C'ryjituridir,  2Jji. 

C'uliaris  regulomin,  read  rngii1osu<<, 

Mirrs,  147  ;  mentioned,  101 . 
C'uL-k(io»,  i2i2. 
Cuculi,  242i  2m. 

Cucullda?,  221^  242  241.  25i>,  2m, 

9m. 

Cufiulifonnes,  17^  2i2i  2'><>.  203. 
Curlew,  ■*M. 

Cyclax  suliurbirulariii,  Stintjit.,  2iL 
tyefomaia   mnryaritala,   A.  Milne- 

Kdw..  ail- 
Cyrlorhi*  albivontriit,  ScUitef^  intcB- 

tiiial  tract  of,  254.  L^y). 
t'yiloturus,  Gratj,  ■i'l'l. 
C\e^\u\  l.inn., 

afTatuR,  LoUt.,  intei*li>ial  tract 

of,  m,  iiiiL 

('•jUonui,  liuddo-l.und,  I  .'to 

oculatum,   JiHilde-Luttil,  men- 
tioned, \'t9*. 
(•ymo  .^ndreiMKji,  Ami.,  ii 

nielnnoductrliis,  Df  f/aan,  liL 
C>/moiJo1ia,  Kuux,  2!>. 

ciirimpft,  PuuLion,  211 :  men- 
tioned, ^ 

Jaittii,  White,  2IL 

tfrrijxs,  Aloook  &  AnclHrs.,  lilL 


[  Ci/mopolia  \V?iile{,  Miers,  iiL. 
('ynoc4>phali,  412. 
('ynohyjenodon  Cayluxi,  4W),  401. 
t'ynoidea,  410 

CynonycteriB,  l\icr»,  383,  4IH  ;  braiu  I 
of,  a2a 

j  CyiMeli.  250.  250.  9r,:\-9m.  | 
Cypsflidip,  i^riO. 

('yi)(<elu»  apus.  Linn.,  2.50.  9^t I 
C'yrt'igrainmomma,  Facork,  M. 

nionticola,  I'ocwk;  iiiL 
Cyrtosooja  monianum  *,  WaUrh.,  Ifl. 
Cystiactis,  E-iu^.,  mentioned,  2t>S. 


Dacelo,  Learh,  348 

((i;;;antea.  Lath.,  intestinal  tract 
of.  245.  246. 
■  DfMcilljda',  21, 
j  Daivpodidip.  419.  iai 
I  Dasyproctji,  ftnotc  'M^. 
Daxypiis,  Linn.,  brain  of,  .174,  .'}75. 
Danbentouia,  Otoffr.,  cerebral  hemi- 
spberes  in,  3.54 

madngnscaricnsis,  Gmel.,  brain 
of.  354. 

"  Deckplutte  "  of  forebrain,  492. 
Dondrocolaptidf ,  252. 
DcndrocopUK  major.  Linn.,  9'i9. 
nendrocyj?na,  Sivaint.,  '2\Y.i. 
DiattoT  turtUm,  Burm.,  12. 
"  Dingnnol  sulon»,"  400.  407. 
Diaploxns,  4<1C.  470. 
Uiea-idir,  '2'i'.i. 

Dii  holophidip,  225.  241.  'ifiS. 
lUcrurida*,  li54. 

Dididpbya,  Linn.,  brain  of,  47.'i 
Diumeden  exuluns,  Linn.,  intesitines 

of.  iJii,  im. 

I>i/it>tj:  tHulam,  var.  ijilvn,  De  SeljR, 
IIL 

Diplopoda,  <LL 
Diprotodontia,  383.  40 1. 
Diwiura  epijteopus,  JioiM.,  IftS 
Dog,  brain  of,  381.  ftnote  390.  396, 

397.  41  f ;  eerebellum  of,  430. 
Dog-tLsh,  -'"3- 

Dulicbodcrus  bispinosaii,  Oliv.,  22. 
l)olichoti»,  Dam.,  403-413. 
Dorippe  siun,  IL,  MUne-Kitp.,  men- 
tioned, iQ» 
Ducks,  201^  203^  2ti3^  2Si&. 
Duerden,  J.  E.,  On   the  Actinian 
Buuudeopais  globulifcra,    ferriH,  . 
;      L^«7-317.  . 


Duodenal  loop  of  bird.s,  173,  1 75. 
Duodenum  of  biniii,  178. 
DytiscidH-,  Li. 


Kagle*,  intestines  of,  ISs. 
lichidua,  brain  of,  383.  400-471. 
489.  .lt>0 

Kcbiurua  Pallasii,  Onerin,  mentioned, 
77  93. 

unicinctUK,  von  Drasehe,  On  the 
Structure  and  AiHoitiea  of, 
by  Alice  L.  Emblcton,  77- 

vulgaris,  Furbe^,  mentioned, 
( 7. 

Kclectus,  Wayl,,  94^. 
Edentata,  383,  392.  402  414,  425. 

420.  iLlQ  ;  brain  in,  Mi- 
EmbletoD,  Alice  L.,  On  the  .Structure 
and  Afllnitica  of  EoLiurus  unicinc- 
tu»,  77-97. 
Emu,  inteatines  of,  173,  J 82* 
Emys,  liront/n.,  brain  of,  493. 

curopsa,  Sthneider,  brain  of, 
478. 

Kjifirtt  autlft.r,  Blackw.,  HH. 
KpitheUwoma  noriegicum,  DttnidMrn 
KortH,  ventral  mesentery  in, 

02. 

Equus,  Linn.,  brain  of,  374 
'•  Enifot,'  385,  3.HK. 
I  Erinacuus,  Linn.,  424.  427,  4 AH. 
Etisodes  olei'tra,  llerbtt,   2;  men- 
tioned, 2. 

I  frontalis,  Ihxn<t,  I ;  mcn- 
I  lioned,  2. 

teHljitilit,  Ilellor,  I. 
Etisus  la-vimanua.  Rami.,  I ;  men- 
tioned, 2. 
I  Eudypt«=«,  rifiU.,  180.  Ifii. 
I  Kurylicmidte,  9:<9. 
Eurjpyga,  nii-j.,  22)*.  229, 241. 

heliam  PalloM, 
Knrypygidjp,  223- 
Euryurua,  f.  Koch,  QiL 
atratua     Pococl;  fiiL 
fiimigatua,   I'tlert,  meatioiieii, 
filL 

Kdtheria,  383^  393^  404.  liS, 
EajcanlhM  tuhrrcuhiin*,  Mierc, 
IL 

Exagoiitus*,  Waltfh.,  li. 
denticoUis  *,  H li 
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Falco  concolor,  TVium.,  21IL 

Feldefigi,    »SrA/«yW,  iiitc«tinal 

triict  of,  210.  211. 
Ist)ariu«,  SchUyeX^  •ill). 
iiieUiiogciiyN,  iittOAtitiiil  tract  of, 

210.  ML 
IHTCgrinus,  Tnntt.,  510. 
Fiilconidm,  207.  22iliL 
FulconiformeK,  173,  205,  -JU?.  lM  t. 

2<i3.  2HS,  270. 
Falcoainic,  210. 
yiiacift  dentala,  .330.  -lOD. 
I'lisciculus  marKii>BU»,  4<M}.  471 . 
Felidie,  ILL 

"  Feline  syhian  ruIchs,"  ^'if*. 

I'elU,  LinH.,  brain  of,  332,  374.  375, 

catus,  i!.iwn.,  weight  uf  bruin  of, 

doiuMtica,   GmeL,    weigLt  of 
brain  of,  3«({^ 
FiKtura  aublimbica  posterior,"  343. 
Flamingoes,  1114. 
"  Flocculus," 

Foramen  of  Monro,  462.  4G3. 

Formicsriidv.  A'li?. 

Formicida-,  22. 

"  Fornixlciiiti',''  4S7. 

Fraticolinus,  IStrjih.,  iliL 

FrnU'rcula  arolicit,  Lina.,  intestinal 

tract  of.  -MT^  tiiii. 
Frfptttit,  Ciii'.,  intwtinal   tract  of, 

1 02,  liia. 
Freg«tid;c,  102^  2C,A. 
Frii)g))lid»,  2ky. 

Frog,   202,   273;    brain  of,  496, 


"  Frontal  BnlcuB,"  414.  41ft. 
"  Fronto-orbita!  sulcus,"  407. 
Fulgoridis,  73. 
Fuligula,  Suph..  203. 
Fuluiaris  glacialiR,  Linn.,  intcwtinc^ 
of,  IM, 


(ialapna?,  338^  339,  38Sj  372,  422. 

424  ;  bruin  in,  34 fl. 
Gala;?o,  Cut:,  321,  322,  340,  34S, 
373,  377,  407,  412.  422,  423,  i:iSL 
jMlenii,  Waterh..  'Mii.  \ 
crassicaudatu,  Gio/fr., 

brain  of,  :t47 
Garnt'lti.    O.jtlhif,    323.   324 ; 

brain  of,  !i4fl. 
ilonteiri,  Bartlttt,    brain  of, 

1 


GidbultdoD,  115,  252. 
Galeoijitliecu*,  I'allas,  3S3,  404.  li>S. 
Golictis  vittata,  Hchnb.,  brain-woight 
of,  42L 

Galli,  218,  221,  240-241.  257,  258, 
1>I1S. 

Gallidw,  21ft,  22a 

Galliformcs,  173,  jMO,  22L  240,  2«i3. 

2«8. 

Galliaula  phanicura,  /V«m.,  '2'2'2. 
Gal)u«,  Linn.,  iLlQ. 
Gazclla  dorout,  Lina.,  428- 
Occinus  viridix,  Liim.,  252. 
Grew,  201.  '-^03 

Uclasinins  totmgonon,  lltrhtl,  2i: 
meutioned,  Q. 

variatu*,  //c*»,  nmntioned,  2i 
"  Genual  auku.s"  332. 
Gi'oligia,  DoUfuM,  mentiunrd,  1 0.^. 
tSiinoni,  iA>i7rW,  rnvntioncd,  105. 
no. 

Geopelia,  Swaitu.,  2.'VJ. 
Giz/.«rds  of  bird-1,  17.'^- 
Gliirrola,  Brim.,  237. 

ociiluriii,    l'rrrfau.v,  intntinal 

tract  of,  232,  233. 
pratiucola.  Linn.,  •.'33. 
Olarcolidie,  233,  234,  235,  240^  241^ 
2fii/. 

Globilf  mur.  Major,  3H7 ;  brain  of, 
324.  3(!2.  3C:i.  3<i4. 

Flatourti,  Major,  biaiu  of,  M'2, 

Glyphocrangon,  A.  Milne-Eifw..  4.'ifi 

rc^ulis,  Sprnce  BaU,  4'.W. 
Gonactinta,  &ir»,  nieDttunc-<l,  31  >0. 
Goniuiitra'a,  Milnt-tkiw.  ij'  Baimt, 

mentioned,  il» 
Gonlla.  (Jeojfr.,  brain  of,  405,  407. 
Goura,  l^tf/Ji.,  23'.). 
Great  15u!>Urd,  22fi. 

Nortbem  Diver, 
Gruidie,  2^  220,  ifiS- 
Oruifurm  motjicentre,  241 . 
Gruiformra.  173j  222,  228,  230,  235, 

24ILJ42,  iSi^aifi- 
(iruiiio),  241. 

Grtu*  Tirgo,  Linn.,  intestinal  tract  of, 
22.3. 

Oruvi'l,  A.,  f;tudc  d'nne  Fspere 
nouvellfl  de  Lopadidos  (Scalpellum 
gigantcura,  ILi'p.)  et  d<?  l'(i>uijiu!ma 
carinutum,  ll'xk;  l.'")3-U)0. 

Sur  quebiucs  Li-padide«  nou- 
vcaux  dv  la  C'ollc«1ion  du 
Briti&h  Mugpum,  277-HJ5. 


Grijllat  fpeeioiHf,  Thunb.,  I3» 
Guira  piririgua,  Buffim,  24 'j 
Gulls,  2a6,  23^  23a,  ^  270. 
Guto,  Starr,  413. 
Gyniniiglaux,  VabaniM,  248,  249. 
Oyronura,    I'iy.  ^    Hvrtf.,  404, 

42S. 
(ivpaetina*,  207. 
(Jy|K)peraniJa!,  -Ott. 
Gypohicrax,  lliijip.,  214. 

angolci)»i;9,    Gmel.,  intcttiosl 
tract  of,  2i>7.  20'*. 
"  OyruB  hippocampi,"  ■i'-i'.t 

"  int«rmediu8,"  3: to. 

"  lunaris,"  '.i'29. 

^  unciuatus,"  32SL 


Ifaitrvrochaflat,  Poeock,  fi3» 

Scl-atrri,  Pocoi-k,  (19. 
Haliai'tus,  i>ai'.,  'J\'y. 

albiciUa,  Linn.,  208. 
lcu<oga>tcr,  Gmrl.,  208,  2111» 
ITuDiingiik  arctica,  lkintiJ*»en  Jf  Korrn, 

anal  ▼e»icle#  of. 
IFapale,  III.,  bruin  of,  369,  3^). 
:in  I 

jttcrliuB,  Linn.,  3S!> 
Ilapeleniur,  Gtnjjjfr.,  brain  of,  322. 
337,3^8,  il£L 

priitous,  Link,  \)T^\n  of,  322. 
simu.i,  SthUyel  ^  Pollen,  bnin 
of,  322,  " 
Hapalidje,  32^  o32,  37L  376,  3t*3, 
40'». 

Ha|:aIorarcinns,  StiuijH.,  mentioned, 
45-49. 

marBupialiM,  Stimju.,  Hi  ;  mea- 
tioned,  2,  45.  50, 
Haplopbtlialraus,  Sc/iM.,  114,  119. 
Ilelmsii  *,  Chilton,  Llii  ;  men- 
tioned, 151. 
Hawk*,  2:«). 

Hedobiii,  Lnir.,  mentioned,  JS. 
HeilipU8  carinirnstris,  Sthonk,,  men- 
tioned, XlL 
Ilolictix,  Grntf,  Anoto  401. 
lldioniis,  Bonn.,  241,  263. 

fulica,  Bo'ld.,  inte;«tinal  tract  of. 

1^2';^.  22!). 
surinamensin,  Gmtl.,  229. 
Keliornitbidip.  22S,  241. 

archoceritric,  2HS. 
Holotarsus  ccaudutns,  Daud.,  208. 
Hcroiptera  IIet«ropter»  of  Monat 
Roraima,  by  W.  F.  Kirby,  71  -73. 
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Herons,  195,  197,  109,  2fi2.  i 
llerpesttea,  ///.,  309,  iM.  ' 
albicauda,  Cue.,  braia- weight  of, 

Himantopus,  BrUi.,  2iiiL 
Hippidea,  nii-Dtioiivd,  iiL  \ 
Hippocampal  flsnure,  :<n>  | 
*'  llippocantpuD,"  JiLL 
'*  minor,"  .Ijio. 

"  oudus,"  aaL  : 

Hippoljte,  Leach,  iiS.  ■ 
bifldiroHtris,  Miert,  443  ;  men- 
tioned, 4L!L 
tjnnifroni,     A.  Mitnc-Edw., 

Strwarti,  G.  M.  Tbomsun,  445, 
Hippulytidie,  iML  ' 
Hirundinidec,  252. 

Homo,  Linn.,  brain  of,  374.  | 
Ilomoplastio     modilicstioos,     179.  ' 

mL 

llomoplasy,  1 79. 

Homoptora  of  Moant  Itoraima,  bj 

W.  F.  Kirby,  ZUZX 
KoopoCK,  '24R.  j 
Horned  i>crcamcr,  intcstinul  tract  in, 

115. 

llorae,  brain  of,  3SS 

Huenia  prot«us,  De  Huau,  AL. 

Humn)in)(-bird«,  lUlL 

Hyienarctus,  Oerv.,  upper  earusxtiia) 
teeth  of,  Jiia. 

ITytiinide,  399.  4.11 

ilyaat«nus  Brockii,  de  Mum,  SiL. 
convexua,  Mier$, 
oryx,  A.  Mihte-Eilu:,  '.iii. 
SobiB,  W'liifr,  mentioned,  35. 
dpiuoDUH,  ji.  JJiUt'li'lu'., 
v«'rruco«i(i«e,  Adanu  ij'  White, 
;{(>,  alL 

vtrrueosiixt,     A.  Mi)no-Edw., 

Ilydroebanis,  ifrw*..  .T-St.  403. 
Ilydroiuiunis,  Kaujt,  brain  of,  470. 

471,  47-'.  -173.  479.  js.t.  4SiiL 
Ilyla  albomarginata,  -S/^u-,  ^ 
liylobate*,  III.,  brain  of,  4or>, 

J{y  lnde8    Diarmorntus  •,  BouUnytr, 

m. 

HymoDoplora  of  Monnt  lioraima,  by 

"w.  F.  Kirbv,  71-7:<. 
IlyuicOMoma,  D($m.,  mentioned, 
Hyp(-roodon,  Lae.,  --tHH  | 
Hvrax.  /W..  401.  ILL  i 
H^«triz,  Z.tNtt.,  3^ 


Ibidida;,  194,  Ififl, 

IbiBtu,  IKT.  I 
Ichlbyophia,  Fil:.,  brain  of,  iHS. 
Ichihyopsidii.  27:<:  brain  of,  403,  ifli.  ' 
Ichtbyoniithes,  LhiL 
Icterida?,  •J'>4 

Ignana,  Daud.,  brain  of,  4S4,  4 !*.'>■ 
Inachintc,  :liL 

Inachut    (Oneinojiiu)    antntii,  De 

H.ian,  liL 
Indian  Open-bill,  1!)".  j 
Indrii,  Geajfr.,  brain  of,  321.  321*. 

349,  3.'.4.  3Ji8,3G2.  a»5.  377.  4Qtt. 

412.  41(>,  illL 

)>rovicaudutu«,  (Jeoffe.,  brain  of, 

Indriiiiuie,  brain  in,  321,  3.'t3.  ■'>49.  | 
354,  atiS,  378,  fltnote  319.  405. 
4v:i 

"  Inferior  temporal  ttilrno,"  312.  | 
hiMsctivora,  a31.  383.  42(i.  | 
"  Insula,"  343.  112. 
"  IntLTcnlary  iulcuc,'"  3:<'>  ' 
Intestinal  Tract  of  Bird*,  by  T>r.  P.  i 

Chalmers  Mitchell,  173-'275. 
luU'stinvii  of  CajisowBrj-,  173.  LS2. 

of  Emu,  173,  1^  I 

of  Ostrich,  173,  1552. 

of  Uhea  amcricnna,  Vieili.,  173. 
Iii2. 

"  IntraorbitAl  aulcos,"  ilML 
"  Inverted  hipiwcaoipus,"  331 
lonornis  martinioua.  Linn.,  222. 
l4op<ida.  The  Terrestrial,  of  New 
Zealand,  by  Chua.  Chilton,  aiLJ^ 
lyngida-. 

lyux  torquillu.  Linn.,  2a2. 

.Iiimciiia  globifera,  Fubr.,  mentione<), 
111 

I 

Kagm,  222- 

Kingfiahera,  24r>.  I 
Kirby,  W.  F.,  llymenopteni,  llenji- 
ptera  Hoteroptera.  Ifomoplcra, 
Ncurop4ara,  and  Orthoptcra  of 
Mount  lloreinia  In  Brittiih  (juiana. 
71-r3. 

Krauaaia  nitida,  Stimpt.,  ^  , 

l«biam  caudale,  4SC.  4t)!?  I 
I  jocrta.  /Ann.,  brain  of,  4SjS.  j 
Laoortilia,  brain  of,  474.  I 


Lachc«is  lanccolatuB,  La,-^p.,  51. 
Lagu«lomus,  Jii-ook;  4<)3. 
T^ngothrix,  Otofr.,  41B. 
Ijihaina  orata,  Dana,  mentioned,  aiL 
Lambrua  oonfragosufi  *,  C<dma»,  211; 
mentioned.  L 

hnplonotin,    .\dams   4  White, 
IL 

(ar|Hiius,  AiUimt  S(  Whilt,  men- 

tioiietl,  12. 
(Aulacokmbrug)  hoplonotun, 

AdamM  ij-  WhiU,  var.  ?,  IL 
(  )   ,  Tar.  loiigicollia, 

Mitri,  mentioned,  41 . 
(Purthenulambrus)  calappinde«, 

^ltf(im«  i\-  While,  IL 
(  )  ounfnigoouii  *,  Caiman, 

42. 
LamiitLc,  7(»- 

Lamina  ehorioidea,  45C.  4C.'>.  4Sti. 
Laniidio,  '2it4 

Lnukester,  E.  Ibiy,  On  the  Aflinitin 
of  ./Elaropua  mclanoK'Uciii',  A. 
Milne-EiUmrdt,  16:^-172. 

llcport  on  u  t'ollcctioo  made  by 
F.  V.  It  of  "on  noil  and  J.  J. 
Uuelch  at  Mount  Komima  iu 
Rritiith  Gulaua,  5I-7U. 
Lari,  230,  240,  241,  2!ii 
Lands-,  23L  244,  263,  21iSL 
Lurus  argentatua,  (!mtl.,  'i3U 

marinua.  Linn.,  intestinal  tract 

of,  2afl. 
ridibuudua,  Linn.,  2IifL 
"lateral  iulcuu,"   334^  412.  413, 
4Ui. 

Lftimttr  a^nii,  Miers,  131L 
erralicii,  D«>RmareKt,  ^.K) 
jluviatil'u,  U.  M.  Tbomaon,  447  ; 

mcntiont'<i,  4:<3. 
natator,  Uiera,  4.^iO. 
natalor,  Stimp«.,  4.t<>. 
Ix^mur,  Linn.,  mentioned,  331  -I'rlX  ; 
brain  of,  322.  321. 

allifront,  Ueoffr.,  brain  of,  323, 
'XV7. 

anjuHuemia,  Ge«ffr.,  bnuu  of, 

335.  337. 
cat.ta,  /Ann,,  brain  of.  323.  331_, 

3.17. 

cjrunatOK,  Gniy,  brain  of,  33 1 
fulTa«,  Ofoffr..  brain  of,  ;t:{.'i. 

330.  337.  341.  355.  37H.  .t?'.'. 

40X.  12a. 
IuItu!4,  Oiuffr.  [mongoK,  L\hh.\, 

bruin  of,  3:j-2-:t:«> 
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I/!raur  fulrus,  Gtoffr.  [nigrifronsj, 
brain  of,  '^^1- 

Jullyi,  ^/rnndiifiVr,  brain  of,  324. 

macaco,  Linn.,  brain  of,  ^2'2,  'A24. 
330.  Xta.  3.30.  ^TS.  4-^7, 
i2h.  I 
maciio,  rnul  macaco.  Linn.,  ^'2-2  , 
uion|7o:(,  Linu.,  brain  of,  321 . 
322.   323.  331.  33r>.  :t37 ; 
weight  of  brain  of,  i'2i\. 
ui'/rifi-vHt,  Milne-Kdw.  &  (iran- 
didier.  bruia  of,  321,  323, 
:<37.  aiL 
rubriventer,  Geoffr.,  'Xi7. 
vurins,  Ofojfr.,  brain  of,  323- 
:<J1T  ;  weigbt  of,  4-2i). 
IA■mll^ina^.  30.''.  | 
Lcmuroidca,  32.J,  372.  117. 
l.trmuni,  Morphology  of  the  Urain  of, 
by  Dr.  G.  Klli  .t  Smilh,  ;<19-t.32; 
alllnitics  of,  417. 
LcpadidpH,  Sur  quchjuen  I^'pndides 
uaureaux   de    la    Collccliun  du 
]{riti»h  Mu£outn,  pur  A.  Gravel, 
277-3»^. 

I/cpiididm    (Kculpcllnin  f(ij(anicuui, 
a. »p.),  fitudo  d'nni'  Enptce  nouvdle  j 
do,  et  do  PicciliiHinu  cariniituin, 
Ilorl;  par  A.  Cruvel,  l-'^t-KiO 

I^piidinir,  i^SH 

I<epidoIpinur,  FfUrt,  braiii  of,  .322, 
:H<i,  347,423;  cerebral  Ui'iuiKplitre 
in,  3as. 

Icuvupas,  Major,  brain  of,  'JiSiL  \ 
must<-linu8,  Otoffr.,  brain   of,  ' 

rutlRaiidatua,  Grtiiididier,  3112. 
Lcpidoaircn,  Mattenr,  brain  of,  4'Jo, 
4!)9 

I.opU>dius  exarattu,  ZL  Milne-Eilw., 
IL 

j'jsJtJtJfM*,  Alcock,  fL  I 
Lcptoptilu^  argula,  l.inii..  liLL  ' 

cruiueoi ferns,  C'ui'.,  I!is.  i 
Irfi])to»oraa,  Diiiuijtartf,  2i5.  | 
Ix-pus,  till /I.,  brain  of,  374,  37->.  ' 
HO. 

licuconurpcs  randidus,  O»o, 
F/Cucosarrin,  Goitlil,  '2:V.t  ' 
J.'.'UrflBiH  H»*welli.  Miem,  22. 

Inngifrons.    T»r.    pulchprrima,  ! 

J/.Vi-»,  ilL 
lomjifront,    vur.  jiulcherriiHit. 

Alcock,  22. 
jmh/i^rriiiiii,  Miers,  iil.  ( 


Leucwia  splcndida,  JJaiirell,  iZ. 
LiboUulidip,  IX 

Ligia,  Fall):,  Uw, ;  nientiune<i,  1  ill 
aiutralienais,  Dana,  meiilioni'd, 

n«o-zf/«ni<ri,  Thomson  &  Chilton,  ' 
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Dova?  -  zcaUndi,T,    Dtina,    107  ; 
meutiunid,    101.   li>2,  U>ii,  ; 
lu-i.  ML).  11 6,  117.  IM. 
novir-:faJii>iditr,  Micrs,  107. 
ocoanica,  f.iim.,  oiculiouod,  100, 

lOfljHo,  HI 
quatlrattt,  Thomson,  1 07.  lo^i- 
Litpdiiim,  Brandt,  mctitioned,  l'i!> 
IVrsooni,    lintndi,  lucntioncd, 
ftnoto  ML 
"  Ltmbio  furrow,"  iSiilL 
Ijniicolw,  23l»j  235,  2(>3,  2S2L 
Litnicoli,  2-t'> 

Limicolinc-Ciruiform  metaccutrr.  240. 

241.  iia. 
Liomcru,  Daiut,  mentioned,  i. 

cinctiinanii,  W'liiu,^^  mentioned, 

2JL 
lain,  Dan.i,  i, 
lain,  A.  ilihie-KdjT.,  i, 
Lipont'ma  muhifunnum,  l{.  Ihrtn  iij. 

mi-ntionwi,  .'iiXI. 
Lii'souarviniM  orbittiliiris,  Diiitii,  '2iL 
Llthascuptuii  paradoxus,  A.  Miluc 

Little  Grebe,  litL 
I/>cU!<tida-,  IIL 

Lomvia  truik-.  Linn.,  inloitindl  tract 
of,  -Zi^ 

Loph.ietafa  granulosa,  Ji'nji^'.,  (j;  men- 
tioned, 2. 

granulotii,  A.  Milne- Ed w,,  IL 
LophojthoruK,  Temm.,  i?l  i)- 
Lophupiiumnu>«,  Miem,  liL  F 
l.ophoxanlhu3   frontalis,  Kathlun, 

mentioned,  liL 
Loplwnzyiou.s    dodone,   Iltrl>*l,  ti  ; 
monlioned,  2- 

octodentatus.  If,  Milne-Eda.,Q.;  ■ 
mentioned,  2. 
Ixiris,  OLtn,  322,  3;>3,  'AHL 

gracilis,  Ueoffr.,  ASA.  342. 

3  13.  MIl 
lA»ri»iiia\         33!)^  :Un,  34!i. 

41!>. 

I.oriiM,  liritnon,  '-'■t.i. 
l.acitniiiii-,  LL 

l.nnibriciiii.   Linn.,   mentioned,  ! 
uerve-cord  of,  lUL  j 


Liipa  ijranulattt,  IL  Milne-Edw.,  iL 
I'daijiea,  JL  Milne-Ed w.,  2L 
sitni/uinolenta,  XL  Milue-Edtr., 
2L 

Lutra,  lAnn.,  brain  of,  371. 

Macarus,  Cmi'.,  brain  of,  410. 

llirConucll,  F.  v.,  and  Quclcb,  J.  J., 
Itt'port  on  a  ColK'etion  made  at 
Mount  lioraima  in  British  Uuiaiiu, 
r»l-7(t. 

Macrobrachium  Quelehi  *,  dr  M<\n, 

siZ ;  mentionpd,  lilL 
Matropodidx,  4(>4.  41;^ 
Macrop«i»,  -Sj/U;  brain  of,  374.  :<Si. 

ftnoto  aiL 
MucroBtelides,  brain  of,  331.  374. 

a75.  427.  J2a. 
Maia  (lluenia)  proUm,  De  Uaan, 

Mammalia  of  Blount  Iloraima  in 
Dritish  Guiiiuo,  by  \V.  ]■].  df 
Winton,  iLL 

Man,  Dr.  J.  G.  de,  Crustacea  of 
Mount  Koruima,  Dritish  Uuiuti^, 

r>7-(n>. 

List  of  the  known  .Specius  of 
the  Genus   I'al;cmon,  yiitir. 
8.  s.,  Muy  Uti.iO,  Iii>-ti4. 
Manatee,  brain  of,  331. 
Munutuii,  lioHil.,  :<S'j. 
Uauicina  arvolata.  Linn.,  mentioned, 
31  ti. 

MaiiiJa-.  31(2.  i2A. 
Mani»,  Linn.,  373.  ASXL 
Marsupiidiu,  brain  in.  301.  .T.S3.  302. 

3!)3.  ftnote  404i  iii^  42ti. 
Meckel's  diverticulum  in  birdj;,  173- 

270. 

Uact,  17.1-272 

tract    in    I'alaracdca  coroiitu. 
Linn.,  17ti- 
Mediun  loop  of  intostiucs  of  birds, 
ILL 

Megidadapis,  Major,  .ij-l.  .362.  :tti4, 
atio,  3ijli.  4l>4 

Uiudiignseariensiii",         brain  of, 
3 til,  ••»>■'■ 
Megaltcma,  6V«y,  2ii2. 

aiiiiitica,  hith.,  intestinal  tract 
of,  SiJ,  -JM. 
Megiipodida-,  21s,  220^  i>.')S. 
M-b;,,  Linn.,  ILL 
Mt'lipliagido},  l.'3:t. 
.Mdii'ona  Jatciculata,  Smith,  Z:i. 
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!^[cUpona  interrupU,  Latr.,  72. 
Jlenaelhiu*  anijutlti*,  Dana,  liL 

moDoc(>ro8,  Latr.,  ILL 

monoctrot,  Alcock,  Sit 
Menura,  Lath.,  252,  254,  222. 
Mergansers,  20H.  215.  270. 
Mergua,  Linn.,  2ns. 

albcllua,  Linn.,  'Ji)^. 
Merbippolyte,  Spenre  Batt,  444. 

orientalia,   Spene^  Bate,  men- 
tioned, 445. 

spinifrotia,   A.  JJilne  -  Eiiw., 
<LLL 

ileropida.  247,  25^  25L  I 

arcbfcoutric,  2(>9. 
Mero{ia,  Linn.,  iutuatinal  tract  of, 

246.  2il. 
^reaarnaadillo,  DoVftit,  mentioned, 

IPS. 

Alluandi,  read  Alluuudi,  Dollfnt, 
abnormalities  of  tbe  moutb- 
pariaof,  ft  note  12iL 
Mesentery  of  birds,  174.  175. 
Mvsit«3,  Gtoffr.,  175.  2ilL 
Mesitidac,  1~" 

iletatheria,  calcarine  sulcus  of,  3S.3, 

3H3.  4<^t4.  Aia. 
^letopograpsus  mceeor,  Forth.,  21a 
 var.  grucili(>es  •,  de  Man, 

mtnor,  Kinpsley,  24. 
Mctupouortbua,  Buddt- LunJ,  1 10 

pruinoAUs,  lintudi,  LLL 
Metridiaro  marginatum,  MUne-EJtv., 

mentioned,  »0a.  :<  I  it. 
Micippa,  Ltarh,  mentioned,  ML 

matcarenim    (Kossm.),  ilitn, 

philyra,  Ilerbtt,  411. 
supercilioaa,  Uatirtll,  mentioned, 
IL 

Microccbua,  Geofr.,  brain  of.  324. 
349,3K8,  372.  37.3. 37H.  3-S0.412. 
422,  42«,  iai^ 

Smithi,  Graij,  brain  of,  323,  324. 
348.  aiiS. 
Microcbairus,  Wood,  4:i4. 
Microhalimus,    licuwrll,  mentioned, 
iiL 

deflexifrons,  Hiiiirelf,  mentioned, 

Microbierax    melanoleiicus,  BIyih, 
210. 

Mifi'oithnjt  Mlifx,  A.  Milne-Edw., 

Midas,  Gtof,:,  332,  i22. 
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Middle  meaenteric  factor,  177. 
Millepora,  Linn.,  mentioned,  dS. 
MilvuB  govinda,  (Syica,  'jH). 
ictinua,  Saii.,  ^10. 
migrans,  Bodd.,  210. 
Mitchell,  Dr.  P.  Chalmers,  On  tbe 
Intestinal  Tract  of  Birds ;  vrith 
Kemarks  on  tlie  Valuation  and 
>'omonclalnre  of  Zoological  Cha- 
racters, 173-27.'). 
Mithritx  ntper,  Mitne-Edw.,  31L 
.Mniotiltidte,  254. 
Momotidir,  2J5,  250,  257j  2fiJl 
Monacbiis,  Kniip,  fcnotc  •ts2. 
Monitor,  Cut'.,  brain  of,  4~i'.  471 . 
Mouke}'«,  rhiual  fifiaure  in,  329. 
Morpbnua  guianensU,  Baud.,  2<t.S.  j 
Morpbology  of  the   Bruin  in  ibc  | 
Mammalia,  n  itb  i^pocial  Iteferencc  ; 
to  that  of  the  liCmunt,  llectnit  and  ' 
Extinct,  by  Dr.      Elliat  Smith,  ! 
31H-432 

of  the  Cerebral  Cummissurea  in  ' 
the  Vcrtebrata,  with  Special 
Reference  toao  .\bcrrant  Com- 
misaure  found  in  the  Eoro- 
brain  of  certain  Reptiles,  by 
Dr.  G.  Elhot  Smith,  456- 
.'iO(>.  I 
of  the  sulei  on  the  lateral  and 
dorsal  aB|>ects  nf  the  cerebral 
hemisphere,  :<!>.t 
of  the  Sylvian  Hssuro,  4t").i. 
Muliiradial  apocentricity,  179.  | 
Muscieapidic,  2n2. 
Musophagidu?,  243,  244,  203,  2112. 
Mutilla  larrata,  A7wj,  2^ 

quadrum,  Klwj,  22, 
Mutillida<,  12, 

llycctcs.  ///.,  416,  lliL  I 
Myeteria  americana,  Liiin.,  inteatinal 

tract  of,  108,  m. 
Myra  an«trali:>,  J/atwill, 

coulita,  Hii'jeiid.,  mentioned, 
21. 

dubia,  Mitrt,  mentioned,  2L, 
fngax,  Fabr.,  21i;  mentioned, 
2L 

pfntttcantha  ?,     .\lcock,    2B ; 
mentioned,  21. 
Myriopoda  and  Aracbnidn  of  Mount 
Uoraima  in  Rritish  Guiana,  by 
1{.  L  Pocock,  ft4-7l 
Myrmeeophsga,  Linn.,  40.3.404.407, 
40!).  410.411.  4)3.  422. 
I         Jubata,  Linn.,  402. 
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Myrmecophagido!,  370.  392,  ftnoto 

40.3.  418. 
Myrmiea  bi'2)ino*a,  Oliv.,  lii, 

"  Natiform  eminence  "  of  pyriform 

lobe,  340 
Xauticaris,  Spenre  Bate,  445. 

marioiiis,  Sjjence  Bate,  men- 
tioned, 415,  440. 

Stewarti,  6'.  M.  Thomson,  HH; 
mentioned,  4n3 
Xajcia  ctrattet,  Ortm.,  III. 

Bcrpolifera,  Gneriu,  lH. 

Mcrpulifera,  Milne-Edw.,  37. 

taurus.  Pocoel;  ili. 
"  Nebunfurche,"  liilL 
Nectariniidie,  25 1 .  2.'i.t. 
NecturuB,  lia/.,  brain  of,  4l>><. 
Ncmatocarcinidic,  4.tI  . 
Nematocarcinus,   A,   Milne- Edie., 

gracilis,  Spente  Batt,  452. 

hiatus,  Sjtenee  Balf  ,  iSilL 

serratUH,  Spenc*  Batt,  4.52. 

undnlatipea,  Sp<^ce  Batt,  4.'"i1. 
"  Neopallium,"  4t>l.  4<ta. 
Xoophron  percnopterun.  Linn.,  in- 
testinal tract  of,  20(t,  207. 
Neptunufl  armatus,  A.  Mdnf-Rlw., 

pelagicua.  Linn.,  2L 
j>tUiiji(n»,  Dc  Haan,  21. 
aanguinolcntus,  Utritt,  21. 
$aH()uinolriitui,  A.  Milne-Edw., 
2L 

(.^choltius)  granulat  us,  //.  Milne- 
Ai/if.,  21;  mentioned.  22. 

(  )    var.  uiji»pinosu«. 

Mien,  21. 

(  )  unitpinota*,  )[iers,  2L 

Nervous  system,  autonomic,  of  birdi^, 

-j-..H-2<{'l 
Nesonetta,  >''rnij,  2')3 
Neltopus,  Brandt, 

coromandelianua,  Gmel.,  intei- 
tJnal  traet  of,  2<I4. 
Neuroptera  of  Mount  Boraimu  in 
Kriti^h  Guiana,  by  W.  F.  Kirby, 
71-73. 

Neu»ticnrus  rudis  •,  B*,nlen(ffr,  53, 
filL 

New  Zealand, On  the  PbyllobniDcbtalo 
Crustacsea-Macrura,  by  George  M. 
Thomson,  4:i:i-47:t 

The  Terrestrial  Isopoda  of,  by 
Chas.  Chilton,  1 
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'■  XoJulu*"  of  conOH-Uum,  42S. 
Xorlhcrn  IV t  nl,  Ibi 
Xolhnra,  H  o;//.,  iLilL 

tuuculo«t»,  Ttmiii.,  -lii- 
Notoryclw,  NVii-i/u;/,  4-i7.  4 •?!■<■ 
iNumonius,  Uiih..  I'ji).  230.231.233. 
2;!o.  :1U^ 

aniunta,  /.inn.,  intcatinul  triict 
of,  2:111 

XyctiM>l)U»,  Of  off,:,  322-317.  3'.8. 
aiM,  372-3m>.-il'>-i-^i-  ;  brain  of, 
331. 

juvu]lii.'U»,  O'loffr.,  '.li'J. 
tardi|;railu».,  Oraij,  liriiin  of,  321. 

322.  323.  321.  :^:{!»  :u.3.3en, 

377-37l> ;  weight  of  brain  of, 
4r>it 

Xyctiooras  griiseuo,  /.i'hm.,  intfstiuiJ 

tract  of,  lt»i  LUiL 
Nyctidrontu*.  Gonhl,  :j.'r2. 

ulbicoiU^t,  Giiul.,  intestiual  tract 
of,  2jlL 

Xjttiiiithecus,  .Sfpijr,  3!>4,  301i  ^ 


*'  Occipilnl  "  Tt'gion  of  brain,  3Sa- 
"  0«'ipito-c»lKirine  finsure,"  3!)  I . 

Occipito-tomporul  fissure,"  3iJ  1 . 
(K-.L>4untid«!,  21lL 
"  Oculomotor  urea,"  JJiL 
Orydromus   austnJiH,  /S^iarnw.,  in- 

tfiiliiittl  tract  of,  '221.'. 
(*«ypliiips,  Gould,  'I'.VA. 
ni  vjiodtt  ceratophtlialam,  I'alliis,  ''I 
()ilobx>iius,  A.>nn.,  iLL 

<  lilnntofoti.  Mi),  4^>1. 

<  Iduatopeltii),  I'ocuri-,  StL 

Macconnelli  *,  PococL  ,  tLL 
tlvlirnoraidii',  233j  23o,  2iL 
(I'Mienc'iniM,  yVmm.,  2iiL 

scolojiax,  Umel.,  'JXi. 
(Krni,  2aiL 
Olfnctory  tract,  .128,  322. 
Oncinnpus  urancn,  De  liaan,  31 

txjiltinut,  Adatutt  &  AVLito,  Ui. 
Oiiiatid.T',  12]_i  i:». 
OniKua,  Ar'n»..  133  ;  incntiontid,  ll/3. 

lis. 

CV>kii,  «7/io/,  IIIIL 
keiKpurcnaiB  •,    Chilton,    1  •  : 

niciitiom^d.  13ti,  15i 
uoi-tr'ZftiUnuiiiT,    Filliol,     ]  2''. 

127. 

pube&cctM,    Dana,    13'-i.  13". 
131). 


0ni!*cu8  pnncUtus,  Tltomtou,  1 33  • 
mentioned,  101.  1U2.  134,  135, 

•'  Op«roular  milcus,"  412. 

Ophidiii,   lironfjii,,  briua  of,  474, 

48.5. 

Opiathocomi,  220,  221,  25S,  5(>S. 
Opiiithacomidn;.  2i22. 
OpistboconiUH,  JIL,  216,  221,  ^40, 
ilk 

cristalua,  GmeL,  iiitc«iinnl  tract 
of.  •>2iL 
OratiK,  bruin  of,  407. 
"  Orbital  finsoro,"  3!in. 

"Miltiis,"  3!>ll.  404.  4t)n. 
Oreophorus  frontalis,  JJirrt,  2fi. 
OrcoplirynuUa  Maccounelli  *,  Bott- 
Unfffi;      ;  mcntioued,  .')3.  ."jO. 
t^urkUii,  BoMlttvjrr,  55, 5iL 
OrnitborhyuchuK,  Blum.,  371,  4'J1  ; 

brain  of,  4«4-4i;u,  4ay,  1^8,  JJllL 
Oriolidii',  tj'i4. 

Orthoj)t<;ra  of  Mount  lloraima  in 
British  Guiana,  by  \V.  F.  Kirby, 
71-73. 

OrjctcropuB,  Gtofr.,  403.  413,  Ml ; 

brain  of,  :?.31.  UJiiiL 
Oryzoryctt-s,  Grtrnd.,  12S. 
Oscini'it,  2."»2. 
Oiiproy.  211. 

Ostrich,  intestines  of,  173. 
Otaria,  7'er..  382,  ill- 
Otididie,  22(5,  221?,  240,  21L  2118. 
Otis,  /.iiiM.,  21(J,  225-227.  2o7.  2fi0. 
201.  265,  2fiS. 

tarda,  lAnn.,  intestinal  tract  uf, 

'.>!>li 

Otogulc  Kirkii,  Gi-a<j,  :K7. 
Otopliryno  Boultn'jer, 

rubusltt  *,  JJoultiirjrr,  55,  51L 
"  Overlapp4.'d  tinopalJiuui,"  412. 
Oris,  Linn.,  brain  of,  374. 
Ow  ls,  2t>Sj  27l>. 

Oxvcropis  ]eucfK'<>ra,  ImcotiI.,  2i, 
0/iu»  guKatiis,  y/.  Mihtt-KdiD.,  13. 


rnpophila   rbumea,  Phippt,  intes- 
tinal tract  of,  l34,  23'i. 
I'j^urus  corulliupllilos,  Ehrenb.,  uifJl- 

tiiin<-d,  J±L 
I'uhuchirojfulcuji  JuUyi,  0'.  Grand., 

brain  ot',  :<37 
I'al.Tnioti,  Fair.,  4.')0. 

acantJiosoma,  sp.  n.  SiA.li, 
\  nicntioued,  lii. 


Paliemon  acanlharua,  l\'i<'ym.,  mcn- 
tionod,  00. 
acutirostris,  Dana,  mentiom-d, 
liO. 

aSinis,  A.  Milne- Rlw.,  4.V>. 
afrtcanua,  Kingsl.,  mentioned, 
OIL 

afrii-auua,   Spenet   Bate,  men- 

tiuni-d,  Ci>. 
AlpbuuoiauuA,     Hnffm.,  mcn- 

tiunod,  iiL 
ahifroa>,  UcnJ.,  mcntiont-'d, 

til. 

ama/onicus,  I/tll.,  incntioni^i, 
til. 

americanuii,  Siirnce  Bate,  men- 
tioned, ILL 
Appuni,  Mart*.,  mentioned,  UL 

  Tar.  a;<|ual«rialis,  Ot-tm., 

mfntioncd,  fLL 
abj>cr,  •5'fimynr.,  iii<-ntion<-d,  fiL 
aspcrulus.   Marl*.,  niontiun;:vl, 
01. 

Audouiui,  /irll.,  meutinned,  ILL 

Audouiui,  >Sj>tnc€  Butt,  men- 
tioned, til. 

australij,  Ortrn.,  nigp,,  de  Van, 
mentioned,  ILL 

aztecus,  Sanu.,  mentioned,  <il. 

barieusiii,  de  Man,  nieiition<.'i], 
!iL 

boninensLi,  i>tj>s.,  mentioned, 
01. 

llotcliii,  Solnli,  mentioned,  tii_ 
brachyductylus,   Il'iVf/m.,  mtii- 

tioncd,  fiL 
brasilicnsii*.   Hell.,  mentioneij, 

&L 

brevicarpus,   De  J/aan,  nxii- 

tioncil,  ilL 
brevimanmi,  Fahr.,  mentioned, 

tLL 

c*montnrius,  IWpp.,  mentioniMi, 
(it,  fj^ 

callirrhoU,  de  Man,  mentionoii, 
ILL 

carcinufl,  Fabr.,  mcntiuned,  tLL 
eonfinbrinu.1,  Situtt.,  nicntion'.'  J, 
til. 

coromundelianus,   Faltr.,  nion- 

lioned,  (LL 
Dan.T,  Udl.,  mentioned,  CI. 
dasydactylus,  Strtttt,  meutiuned, 

IiL 

Dayanns,  Iltnd.,  meritiuneii,  ILL 
DcMiuauri,  //<■//.,  mt'iittout'd,  fLL 


i'ltla-mon  dUpar,  Marlt.,  mentioned, 

dulicilodactYlus,  lliUjfnd.,  men- 

tiuned,  jiL 
dulcis,  IL  sp.  ?,  Tkallw.,  men-  ' 

tion4-d,  ILL 
elegans,  de  Muh,  mcutioDPcI,  fii.  I 
eiidoli(.-n»i9,  (fe  Man,  mentiuut-d, 

&L 

eu(iiculu.<),  S.  Silt.,  mentioned,  ! 

liL  ! 
etjuidcna,  liana,  mentinnod,  ILL 
cticulciitus,  Thallui.,  mvntioned, 

tlL 

eurjrhvntUus,  Ortm.,  menltont-d, 

j 

fau«tiiiU9,  iSaxM.,  mi-ntionvd,  QlL  | 
fluvialis,  SiretU,  inolltiouod,  tilL  , 
forccp*,  MUnt-EiIw.,  ineiitioncJ, 

(12.  1 
formoscnM:),  Sptnct  Bate,  men-  | 

tioned,  iLi.  j 
gnngi'ticum,  fipenee  Itute,  men- 

lioned,  ^  ! 
Oaiidii'h.iudii,  MUne-Edtv.,  00,  ' 

Oiitli  I 
gravilimsnus,  Rand.,  luenliuned, 

gracilirostriii,  MUrt,  mentioned, 

(^raadimuDUS,  Itan-.l.,  luctilioni'd, 

hetcrnchiriis,  ll'iV^m.,  men- 
tioned, fil!. 

Ilildul)randti,  llihjfiid.,  men- 
tionul, 

llilsondorll,  CuHt.,  mi'nlioned, 
&L 

liirtimiinu9,  <Jlii\,  meiilioncd,  fii. 
hi-ipidus,  0^11'.,  mentioned,  fili. 
Iloretii,  tie  Jinn,  niontinnrd,  ti2. 
Ida-,  I/tli.,  mentioned,  ii2. 
 Tar.  idclla,  llihjfnj.,  men-  ■ 

tioned,  (12.  I 
 viir.  miimmillodaHvlus,  n.  j 

var.?,  'ITuiUtit..  mentioned.  ! 
  Tar.  aabincrmi<i,    Xolnii,  | 

mentioned,  Ui.  i 
Iheringi,  Ortm.,  mentioned,  5", 

(>l>.  Vi-2.  I 
j«maic*n.*ii»,  HrrUt,  montiumd,  1 

til.  lii^,  (iiL  I 

jaimnitU!!,  iV  llaan,  mentioned,  i 
Ji±  I 
juTauieus,  Hell.,  mentioned,  OSi  | 
Jel>kii,  Mirrt,  mcutiuuud,  ILI.  ^ 


INDEX. 

Palicmon    Lamarrci,  Milne-Eflw. 
mentioned,  QiL 

iuraiiiatiu,  Gollni.,  mentioned, 

lamoropus,  de  Miin.,  mentioned, 
Hi 

lanceifrons,  Dxna,  mentioned, 

lar,  Fahr.,  mentioned,  62^  fi^j 

Ifttidftctylus,  Thrdlw.,  mentioned, 

latimanus,  Maru.,  mentioned, 

lepidactrloidt>5,  tU  Mita,  men- 
tioned, li^ 
lepidaetylua,     Ildijad.,  men- 
tioned, liiL 
longidiKitum,  Spentf  Ii<Ut,  men- 
tioned, 112. 
lon(;imanu»,  t'abr.,  mentioned, 

longiniana«,  Phil.,  mentioned, 
ill. 

I«iij;ip4?3,  I)e  IJaan,  mentioned, 
ILL 

maerobraeliion,    Iltrkl.,  men- 
tioned. «1L 
muduK^a«earien»i!<,  Hoffm.,  men- 
tioned, ti2. 
Mn)colm»onii,  MiUu-Ediv.,  men- 
tioned, {Si 
Ibfalliardi,  HifkUrt,  mentioned, 

Mari:e,  Cotif.,  mentioned,  02. 
mavottenais,  UnffiA.,  mentioned, 

liii. 

mexicanua,  Snwat.,  mentioned, 
01,  (•»:<■ 

mode»tU8,  dt  Man,  mentioned, 
(i:t. 

Montezamie,  Sam*.,  mentioned, 

Mooroi,     Caiman,  mentioned, 

mosoambieus,    Uilr/end.,  men- 
tioned, 

multideuR,  t'o«/., mentioned,  fii 
nutator,      Milnr-Edu-.,  j.'H). 
Nattereri,  //»//.,  mentioned,  tKL 
tiilotieu8,  J{vu.i;  mentioned,  tilL 
nipponenstis,    /^^   Huiih,  men- 
tioned, (JJj  OIL 
ohionin,  S.  Sm.,  mentioned,  (hi. 
Ulfersii,  Wifffm.,  mentioned. 


Pala-mon  oriialilfi,  O/i'c,  =  lar,  Ful.r., 
mentioned,  ((2j       4.'il . 
parvus,  lloffui.,  mentioned, 
I'atsa,  Cuut.,  mentioned,  tSi. 
pBUcidens,  Hdijfitd.,  mentioned, 
(ift 

I'eteriiii,  //i/y^irc/.,  mentioned,  fiiL 
pilimauui,  t/^  mention^], 
UiL 

-  ■■    var.  teptodnctylus,  d/  Man, 

mentioned,  ItL 
plaeidului,  de  Man,  mentioned. 

<•,:>. 

))lacidu»,        .Urrii,  mentioned, 
(il* 

potiponinsn,    F.  .U'ulUr,  men- 
tioned, (Hi. 
potiunu,  /•'.  .Vuller,  mentioned. 

57.  aa. 

punelutua.   Rand.,  mentioned, 

Quelobi,   >/<  J/mii,  mentioned, 
ti:t 

yiioiVij(M«,      Milne-KJy..  4.0". 
Uuoianu.i,  HViif*',  4.')i.). 
reiinionnen«i»,     ll'iJfiH.,  men- 

ti  jced,  liU. 
Kit*enia\        M'tn,  mentioned, 
liiL 

KoDonbergii,;/*-  .1/uit,  meiititiru-d, 

ruber,  //<<».,  mentioned,  lilL 
rudis  //f//.,  mentioned,  (ill. 
841  vign  y  i,  S/M/icr  ^df/-,  ment  ioned, 
!ii  " 

geabrieulus,  mentioned. 

sexdentutus,  Strefl;  mentioned, 

»iuen»i«,  mentioned,  GiL 

Binj?a]anj:»-n«i»,    JV'o'xVi,  men- 
tioned, tilL 
»intungen-*is,i/r  .V'ln,  mentioned, 

.ip.,  (/■  Man,  mentioned.  ILL 
Bppctatiili.«i,  i/fll.,  t=  lar,  Fid/r., 

mentioned,  t!4, 
spinim.inus,  Md.u-Klir.,  men- 
tioned, !iL 
<>undaicu!t,  firtt.,  mentioned.  Sii. 

  var.  butaviana,  de  Man, 

mentiuned,  iLL 

 Tar.  brschydaetyla,  JVuii?;, 

mentioned,  ILL 
 Tar.  dc  Mani,  XolAli,  men- 
tioned. ILL 

if 
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J'alirmon  Kuporlins,  IftU.,  fii 
Ifnetht,  S.  Sra.,  64. 
Iraiiquebariciu,  Fahr.,  fi:L 
Trompii,  dt  Man,  M. 
UKtttlatnn,  Xobili,  (LL 
▼agiis,  l/fll.,=\ar,  Fahr.,  Ci. 
V(i}Un\oveHii,  Ilerkl.,  Ql. 
■Weberi,  <Z«  J/aii,  fil. 
(MacrobracUiiim)     Quelchi  *, 
<f«  Man,  57i  mentioned,  fiiL 
Palsmouidao,  iJfl. 
I'&l(coriii»,  I'r^.,  2iIL 
r»l»nicdea.  Linn..  213^  216^  217. 
240. 2o7. 260. 2(>3-2{t8 ;  intogtinnl 
tract  of,  201 . 
arcbe<!«Dtre,  241,  250,  253. 
cornuta.  Linn,,  intefltinal  IrsH 
in,  AS  an  archecentric  type, 
173.  175.  170. 
ralamedeiP,  201^  223- 
ralamedeidff, 
I'alicua,  Philippi, 

Jukcsii,  Whiu,  29j  41L 
JuJi-ttii,  BouTier,^;  tnentioned, 

DcrripOK,  Aleoek  ^  Anders.,  32. 
Sfl. 

ttrriptt,  BouTicr,  32. 
Whitci,  llitrt,  31 ;   mentioned,  | 

TT^tffi,  Bonvier,  3L  | 
Panda,  Great,  upper  camaasial  tcctb  ' 
of,  IM. 

Uimalajon  Loug-tailed,  Kifl  ^ 
rnndalidne,  440. 
Pundnlas,  L^ach,  HSL 

magnoculu«,  fSptnc*  B<iie,  44ti 
I'andion,  Sav.,  215^  ML 

huliai'tus,  Linn.,  inteitinal  tract 
of,  211^  212- 
Pandiotiida3, 21L  j 
Pangolins,  3123.  j 
Papio,  Krxl.,  4Q.'>.  ^ 
"  Paracalcaiinfl  sulcus,"  332,  333. 
Paradiseids,  251^ 

Puradoxuriu  muaauga,  Grait,  wuighc 

uf  brain  of,  421. 
Pa  ramithrax  (Chlorinoideo)  aculeat  us, 
MUne-Rlw.,  32. 

 var.  nrmalu*,  Miers, 

Coppingpri,  I/ntunU,  3S. 

CopiHiifferi,  Micrs,  3&. 

longispinua,  De  l/aan,  flnote3:L 

verrueo»ipet,  Miers,  3ti. 
Paraphyais,  450. 
Paratermlual  bodioa,  4:>8,  497. 


Paratymolus  aexspinoaus,  Jliert,  33. 
"  Parieto  occipital  «ulcu»,"  348.  376. 

414.  ilK 
Parra  jarana.  Linn.,  iateatinal  tract 
j     of,  23i  231. 

Parridw,    234,    235.    240,  241^ 
1  2fia. 
Parrot,  243^  2C3. 

PurtbeuolambruK  calappoides,  AtUtni$ 

coufragoeus  *,  Caiman,  i2. 
Partkenope  raiappouUt,    Adams  & 

White,  11. 
Pa«8alu«  t ransvortaa,  Dalm.,  men- 
tioned, III  j 
I  Paiseros,  2.52.  25>S  2«0.  27<>.  ' 

Passeri forme*,  ITJ^  -^b^  JoO,  263.  i 
'  21j1L 

!  Pa8»erina$,  175. 
FasKrtne  Xectariniidie,  2aL 
Paawrineg.  211^  254,  21ifi. 
Pavo,  Linn.,  21fl 
'        cristatns,  TAnn.,  intestinal  tract 
of,219,  22iL 
Pedionomus,  Gould,  217. 
Pedunculata,  277. 
I  Pelargo-Colymbomorpbino  Assem- 
I      Wage,  237i  239^  210. 
Brigade,  257. 

Brigade,  erolution  of  the  intes-  j 
tinal  tract  in,  '^14. 

 ,  tummary  of,  173.  213. 

metaccntre,  2^ 
Pelargomorpho',  213. 
Pelecanid.Ti.  103,  2liii.  ' 
Prlccanus  rufrocena.  Lath.,  intestinal 

tract  of,  m,  llii. 
Pelicans,  UH),  ii)2,  m. 
Polidnota  Iterissima,  Durm.,  men- 
tioned, 7!L 
Pctiieua  canaliculotua,   Oliv.,  men- , 
tiouod,  4.^)'2.  ' 
Penelope,  Linn.,  21fi.  1 
Penguins,  lSi>. 
Pcntaspida-,  2,^^. 
Peramelea,  Geoffr.,  427.  428. 
Purdix,  Briis.,  219. 
Ptregriue  Falcon,  211. 
Perodicticus,  Bi-nn.,  322,  338,  330. 
344-351.  412,  AljLiA2£ 
potto.  Gmel.,  32Jt. 
Petr«is,  ISa. 

P<-tromy;!on,  Linn.,  brain  of,  300. 
"  Petrosal    lobe "   of  cerebellum. 

333.  ; 

"  Petrosal  lobule,"  iSil.  1 


Phuethon  flavirostiis,  Jteichtah.,  io- 
testinal  tract  of,  189j  190,  122. 

PhaetbontidK,  189.  2i!^ 

Phalacrocoracidas,  ]9U,  192,  2118. 

Pbalacroeorax  carbo,  Linn.,  intes- 
tinal tract  of,  190,  Ifii. 

Phape,  Selby,  239. 

Piu»colarctoe,  BUtinv.,  3S3 ;  brain 
of,  Ifi^ 

Phasoolomyg,   Geoffr.,   a'>4.  404. 
113. 

Phasianns,  Linn.,  219. 
Philo«cia,  LatreilU,  13fi  ;  mentioucJ, 
103.  134.  135.  13a. 

mina,  Budd»-Lund,  13rt  ;  mea- 

tioned,  137. 
noTe-Kcalandis,  FUkol, 
puboeccua,  Dana,  men- 
tioned, lOL  102,  la2. 
vif^cea,  Filhol,  124. 
Philougria,  Spena  Butt  S;  Www., 
mentioned,  122. 

marina,    Chilian,  mentioned, 

122.  128 
rosea,  Koeh,  mentioned,  11<». 
rosea,  Chilton,  115,  117. 
rwea,  Filhol,  115,  UI, 
miy<jria  rotta,  Thomson  &  Chilton, 
115,  LLL 

Thommni,  Chilton,  1 18 
Phlogoenaa,  23iL 

Phoca,  Linn.,  411.  413 ;  brain  of. 
374^381^  .382. 

hispida,  £V,W.,  3111  ;  brain  ot', 
3i!L 

Phcenicoptcri,  203,  222. 
Pha-nicoptcrid(c,  2i!iL 
Phoenicoptenis,  Linn.,  190.  214.  2''>:i. 
208.  270. 

mber,  Linn.,  intestinal  tract  of, 
2illl 

Phreat«icu»,  Chilton,  mentioned, 
LLL 

Phyllohranchiate  Crostaeea-Macrurs. 
On  the  New  Zealand,  by  George 
M.  Thomson.  43A-473. 
Pliymactis,   Milne-Kdw.   4t  H"i"<f, 

uieutioncd,  298. 
Phymodius  moiitiouloous,  Dana,  12. 
sculptus,  A.  Milne-Kdw.,  12. 
nfulptii*,  Aloock.  12. 
ungiilatn.<i,  IL  Milne-EJw.,  LL 
unyulaiut,  X.  Milne-Kdw.,  LL 
Pici,  252,  256,  257,  263.  2SilL 
Picidir,  252. 

Pigeons,  211,  221^  263^267,  270, 
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Pilodiut  $jMitip«t,  Heller,  12.  | 
rilumnns,  Leaeh,  roeu1iouc<l,  Ij  IS. 
crwtiiieB*,  Cabman,  11;  men- 

tioned,  1,  iS.  ! 
cursor,  A.  MUHt-Kdn:,  IL.  | 
dilatipes,  Adatn*  J(  WhiU,  men-  | 
tioned,  liL  I 
Fortkalii,    Mitnt-EJv.,  men- 
tioned, 11.  ! 
lanatus  (fAitr.  ?>,  ^itr»,  Ifi. 
kingioornia,  Uihjtnd.,  !£. 
nilidus,  A.  Milne-Edw.,  14. 
pulchor,  Mirrt,  \Ik 
ecabriuMuliu,  Adamt  if  White, 

mentioued,  LL.  | 
eerainudas,  iVi>r»,  liL  i 
fftifrr,  De  Haan,  UL  ' 
Sluiteri,  de  Man,  mentioned,  li.  ' 
Pinnipedia,  WA^  A2L  j 
rinuotherea.  Lair.,  mentioned,  iS. 
PipridiP,  2a2.  i 

Milne-Edw.,  SI. 
PiRanridac,  fiL 

Ptthecia,  Deim.,  11&:  brain  of,  415  ; 

weight  of  brain  of,  4i?<). 
Pittidic,  252. 

Platalca,  Linn.,  1«0.  194,  21i- 

leucorodia.     Linn.,    intestinal  ' 
tract  of,  IM.  ! 
PlMionika.  Spmte  Bute,  44fi. 

iiemiltevia,  Spente  Bate,  448. 
Flearophricus,  A.  ililne-Edw.,  men- 
tioned, 2&. 

cristatipn,  A.  Mitne-Edir.,  men- 
tioned, in.  ' 
«pinipe«,  ii<!  ^Vaii,  mentioned, 
2IL 

Plotu»,  /.iB«.,  2fi3i  208. 

anhinga.  Linn.,   intestines  of, 
190.  ia2. 
Pocillopora  brcvicornia,  Laml:,  men- 
tioned, 4.'). 

eicspitofta,  Dana,  mentioned, 

ifL  j 
elongata,  Dana,  mentioned,  la.  ' 
Pocock,  U.     Mrriopoda  and  Arach-  I 
nida  of  Monnt  Roraima  in  British 
(luiana,  64-71. 
Podargids,  2u£L  I 
Podici-pa,  Lath.,  2^ 
Podicipedca,  intostinea  of,  1S4. 
Podicipes  cristatus,  Linn.,  intcatinal 

tract  of,  1S4,  185. 
Podinema,  WagL,  brain  of,  485.  ' 
PuHnlaoma,  Darwin,  2h& ;  mentioned,  j 
1^ 


Piccilaiima  carinatum,   lloel;  157: 
mentioned,  153.  161. 

lenticula,    Auriv.,  mentioned, 

286.  232. 
minuta  •,   Gruvel,  2S8 :    men-  | 
tioned,  269,  22i.  | 
Foliates  anuularia,  Juhanuon,  22 ; 

menlioned,  71. 
Pollicipinic,  222LL 
Polyaspidw,  2211 
Polyborine, 

Polybonu  bra.iilicn!<is,  Gmtl.,  intes- 
tinal tract  of,  207.  'JPg. 
Polydestmidir,  tlL  I 
Polyopis,  IlertK'iij,  mentioned,  3£UL 
Polyatomiditiui,  lltrtu/t'j,  mentiuuod, 
■too 

Pontopbilu«,  l^aek,  iILL 

aastralia,  G.  M.  Thornton,  4:t4 ;  | 
mentioned,  4.Vt.  i 
gracilis,  Sjyenfe  Date, 
Porcellana,  /-<im.,  mentioned,  45,  4t). 
PorcoUio,    Latr.,   l.'iH ;   mentioned,  I 
118.  Ufl. 

yranii/er.  White,  I.TO. 
laevis,  Lair.,  mentioned.  140. 
neo-xelanicos,  Thoma$  4'  Chilton, 
UL 

pruinasug,  Brandt,  141. 
Bcaber,  Lair.,  101^  102,  134^ 

139,  lilL 
— —  var.  immaculata,  Budde- 

Lund,  mentioned,  140. 
 Tar.  marginata,  Brandt  ^ 

Jlatuf'iiri/,  menlioned.  140. 
 var.  morniorala,  Brandt  ^■ 

Ji<it:ffiury,   inontionuii,  134, 

liO. 

zealandiou,  WTiite,  141. 
Porcellia,  read  Porcellio,  mentioned,  \ 

iia.  j 

Porphyrio  ca;rulcu»,  Vandelli,  222. 

poliocephaliM.  Lath.,  222. 
Porta,  ifi2.  ' 
I'ortunHt  {ThatamiUi)  areuatus.  He  ^ 

Uaan.  2a. 
"  Posterior  cnlcarine  Assure,"  371. 

"mesenteric  or  rectal  factor,"  ■ 
112. 

"8Upr««ylvian  fissure,"  a2j. 
"  Poelsplcnisl  bu1cu»,'*  3S7,  ."^MS. 
"  Postsylviiin  fiasure,"  395,  399. 

"  sulcus,"  ilSL 
"  Precentral  sulcns,"  313,  416. 
"  Presylvian  fissure,"  395.  .'^iifl 

"  sulcus,"  359.  406. 


Primordium  hippoenmpi.  489. 

Prionodactylus  leucoAtictiu  •,  /?««- 
lenr/er,  al ;  mentioned,  53,  afi. 

Procavia.  Storr,  3l>9,  401,  407i  411. 
413:  brain  of,  374,  37.'>. 

Procellariiformes,  2(t;t.  21iS;  intes- 
tines of,  173,  ISSj  213. 

Proccssidas,  43<). 

Procyon,  .S'torr,  mentioned,  l«i4-172. 
cancriTorus,   Cuv.,  mentioned, 

Prodicticu»  potto,  LeMon,  weight  of 

brain  of,  4'jfl. 
Propithecus,  B^nn..  338.  378.  406, 
412.  417.  ilfi  -.  brain  of.  32^ 
350.  351.  352.  353.  354.  afi2. 
Coqueroli,  A.  Mdae-Edva.,  brain 

of,  351,  352. 
coronatns,  A.  Mitne-Edtv.,  brain 
of,  i2a. 

diadema,  Bennelt,  brain  of,  321. 

349,350,351,352. 
Edn-nrdkii,    Grandidier,  brain 

of,  352.  42:t. 
Vorreauxii,  Grandidier,  359. 
"  Prorean  sulcus,"  359^  414. 
Protsimiii,  Britt.,  4A'>- 
Prosimia-,  354,  37L  572,  391^  40(!, 
41L  422,  iai;  brain  of,  367^  308, 
374.  37<;. 
Pro«imian  brain,  320,  3gl. 
Protaitthca  simplex,  Carl'jren,  men- 
tioned, 301. 
Protoptcrus,  Owen,  brain  of,  405. 
Psammosaurns,  Mtz.,  brain  of,  484. 

Pftcudocentrio  condition  in  iuteUinul 

tracts  of  birds,  ISl. 
Psendoraicippa,  I/ell.,  mentioned,  4li. 
nodosa,  J/elL,  mentioned,  ilL 
tenuipcs,  A.  Milne-S.lw.,  men- 
tioned, iiO. 
variatts,  Miert,  ^  ;  mentioned, 
40,  5iL 

Pscudophilyra  tridentuta.  Mien,  2Ii. 

"  Pseudosylvian  sulcus,"  41Q. 

P»cudotantalus  ibis.  Linn.,  intestinal 
tract  of,  197,  Htfi. 

Ps4>udoiius  dispar,  Dana,  lA ;  men- 
tioned, liL 

PsitUci,  243,241.250,203, 265, 2ii5L 

Psittacidu),  2iiL 

Psittacus,  Linn,,  2iIL 

Psojihia.  Linn.,  225^  21L 

crepitans.  Linn.,  intestinal  tract 
of,  225. 
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]'«»phia  oliscurn,  Pfl:.,  2'2."». 

I'sopliiinn;,  225.  IMI. 

I'lerocka,  7V,nm.,  221,   230.  240. 

bic'inrtus,  Temm.,  iDtcstiiial  tract 
of,  '2'.iu. 
ricrorlttiiln'.  2iui.  '2(\ii 
I'lfroclo-Columba',  24').  2'>7.  ^jI^- 
I'toroclo-Columhino  AsfemblRfiie,  200. 
I'tcrufrloMUK  Wicdi,  Slurm,  -^'.i 
rt*ro|it»flii<ia!,  iiili. 
I'tpropus,  lirit.,        3Si  391^  iM  ; 
brniu  <\{,  'A'A'J. 

tncdius,  T'lHtn.,  -tS  t 

]>ulia<'(')ihiilu!i,  TVtiim.,  brnin  of, 

as:},  .tsa. 

rtiloimn,  StriclL,  222. 
Pycnonotidi^,  -■">- 
"  I'jTumix,"  4i?H. 
I'vriform  lobi-,  HIH). 
l'yrophoru«  nuctiluca,  Linn.,  men- 
tioned, liL 


Qirelch,  J.  J.,  and  McConnoU,  F.  V., 
l{o|)ort  ou  a  Coltcction  mndo  at 
Mount  Itoraima  in  British  Ouiaii.'i, 

Ilubbit,  braiu  of,  410 

KiiociKtK,  upper  cnrnaiiMal  teeth  of,  i 

HiC>. 
Kjiils,  22|Jj  2iL 

Hallidte,    222,    2^    226,  241. 

R.iiophaiit04,  n-ir  UhamplitxtoB. 
Hana,  Linn.,  brain  of,  41>7,  4 DO. 
KatitjT,  intestines  in,  173.  175.  I!y2. 

21(i.  2oS.  2<:-'i.  2<:s. 
Ratit-  »,  LliL  21f>i  2C7. 
ltt.te.-«<u«  o]i»ioU!<,  4rtl 

superior  of  third  ventricle,  4<)j, 
40.'),  4t'.r>.  4r>7.  4()8.  4r,ii.  47i  '.  i 
472.  Ih2. 

triiin^jularis,  iU.  I 
"  Itcctiil  Kulciiu,"  411  r 
lleetum  of  binls,  1 71.  1 7''>.  Hi  j 

of  Puliuciliii  cornutn,  1  '>'•  j 
Itecurrent  mesontcric  f.it-tur,  1  77. 
Itvcurnrostra.  Linn.,  LMO. 

t>vf>cetta.  Linn.,  -i!  I . 
U«a-tliroiik  i  Divtr,  liL 
l!,-.|uvii(!.r,  12. 

l{e)ilili-»  of  Muijiil  IJoriiiina  in  Itrifis.!! 
(iiiiana,  by  (j.  A.  liouk'li|;i  r,  ill,  , 


Reptiles,  Aberrant  ComroifKure  in 
the  I'orebrain  of  certain,  4.'i.n-.'ii>lV 
"  lietrooahariiie  sulci)*,"  '.V,\2.  3:{.'}, 

Rhainphantida:,  2a2.  I 
Uhanipba!ito«  aritl,  f'f/.,  2.'i2. 

vit<>l)inu«,  Litht.,  252. 
Rhantua  elegans,  U'/WdrA., 
KLca,  Lath.,  int^stiuea  in,  17.3.  1 S2. 
Itheiu,  intt-sliiies  in,  182,  l.**^*- 
Khirial  fissure,  ai'.». 
Khinochctidai,  227. 

arv;hee<rnlric,  ^?<i8. 
llliinochotUB.  Verr.,  228,  241. 

juhatuii.    Verr.   »J-  df»  Hurt, 
intestinal  tract  of,  237.  ' 
Ithipidomy'i,  Warfu.,  mentioned,  52. 
Macconnelli     de  Winion,  52.  I 
microtis.  That.,  mentioned,  u^.  • 
llhynchociuctes   typun,   IL    Milnt-  ' 
Jitlw.,  moiitioned,  4a:{.  I 
Rbyuchotus,  .Sy»i.c,  210,  22 1 .  | 
rufc«een!i,    I'nnin.,    iutcttinal  | 
trart  of,  215.  1 
Rhytidort-ros    plicatiis,   Shdir,  in- 

tcrtiiial  tract  of,  i'4w.  | 
Rndentia,  .22,  403,  404,  413,  42fi :  , 
bruin  in,  3.'i4.  : 
Uoobuck,  brain  of,  a«I.  SSIL  j 
l{or»inia  (Mount) :  Report  on  a  Col- 
lection mu'Jc  by  F.  V.  ilrC'onnell  j 
and  J.  J.  (jiiclch  at  Mount  Roruiuia 
in  British  (»uiana,  .')l-7fi. 
"  Rostral  sulcus,"  414. 

I 
I 

Saccosoma,    Dinitluen,  mentioned, 
S,nurop!«ida,  272. 

8c«t|)e]lum,  Leach,  'JSil;  mentioned, 

Darwini,  ffoel;  mentioned,  1 53, 
in«; 

gipanteum  *,  Gntvel,  1  "i3 ;  men-  I 
tioisetl,  1.^7,  I  .'iQ.  I  fit  I,  ■ 

Iloeki  ♦,    Gnu  ft,    iiC  ;  men- 
tionwi,  2fl4. 

luriduni,    -4Hrii'.,  nicutioned, 
2112. 

I'lTotii.  Onx'i,  mentioned.  '.  U  I 
re^ium.  ll'id,  mentii.nuil.  1  ."ii. 

S'orjiio,    Auriv.,  mentioned, 

Fcxrisniutiim,     I'i!f>'r<f,    2!>3 : 
mentioned,  2i"i.  .' 


SoiilpcUum  sqnamulifenim,  WettHrr, 
mentioned,  1.54,  156. 

trispinosum,  Hoth,  mentioned, 
204. 

Tillo«am,  Ltach,  mentioned,  2>LL 
SoeloporuB,  Wifym.,  brain  of,  475. 
Schi^ophrTO  a»pera,  Milne-Eilu:,  ^ 
Scissure  porpondiculaire  externe,  311. 
.Seolopax,  Linn.,  235.  240.  25s. 

ruslicola,  fJnn.,  inteiitilial  tract 

of,  2aL 

Soopidaj,  ll>5,  263,  26S. 
Scopus,  Brits.,  213,  228. 

umbrctta,  GintL,  intestinal  tract 
of,  liJi 
Soorpiones,  Qi, 
Screamers,  2iLL 

Seyphacella,  iS.  /.  Smith,  mentioned, 
122,  m. 

arenicola,  S.  L  Smith,  mentioned, 

123. 

ScypliacidO],  121. 
Scyphacincr,  121. 

t^eyphas,  IJtina,  122 ;  mentioned, 
102,  103 

Aucklandiw,  G.  M.  Thornton, 
1211;  mentioned,  lOJ,  l.')2. 

intermtdiut,  Micrs,  12ii;  men- 
tioned, 122,  UlA. 

ornatUD,  iMna.  'i'J'.i  •  mentioned, 
lol,  101^  122,  128,  131,  151 

»eti}:er,  llnddt-LKivi,  mentioned. 
122.  I24 

Scyphoniscus  *,  Chilton,  127  ;  njpn- 
tioned,  IKJ,  \  ->-J- 
waitatongi»*,CAi7<o»i,  128;  men- 
tioned, 101.  151. 
Srythrops     novic-hollandisc,  Aaf*., 

Sea-blrdis,  2f>.3. 

S.>«U,  brain  of,  381^  3SS.  300,  3'J2. 

3i)3.  3Ui>.  4i>4.  411. 
*'  S,-eond  leniporul  huIcub,"  XW. 
Seninopilheti.  41:/ 
Semiiopithccus.  Cue.,  40.'i 
Serintophora,  lAim.,  aLL 

elejunK,  Mihte-Klw.,  mentioned, 

ftnole  HL 
hyslrix,  Ihiua,  mentioned,  f;- 

nole,  JlL 
imbrienlft,  fliisttH-Smith,  men- 
tinned.  ilL 
KpinoH.-i,  Miliit-EilK'.  ,\-  lliiitM. 

ineutioncd. 
sutiulfita,  L  imk-..  mentioned.  Ji 
Snr[)ctit:irius.  Cm'..  212.  21  \. 


Serpentnrin*  rc|>liliTr>nu,  Daud.,  in-  [ 
tustionl  tract  of,  2>>(>.  ! 

Sbarpe,  K.  Dowdier,  Birds  of  Mount 
Itoroima,  British  Guiaiin,  ^ 

Sheep,  brain  of,  3Sli;  cerebellum  of. 

Sideropora  digitsta,  i'aWa*,  men- 
tioniH!,  ifi» 

lij-slrix,  Dautl.y  mentioned,  ft- 

notc  ifi. 
paltnutH,  lU  niainv.,  mentioned, 

"  Sillon  cnlcarin,"  a^H.  nSO 
Simia,  Liiin.,  brain  of,  374.  '.iO.i, 
403. 

sutyru-t.  Linn.,  cerebellnm  of, 
431. 

Simiidir,  415,  4rt<> 
Sinpn;;  birds,  2ftV 

Sipunculas,  Brandt,  moDtiunod,  8L  ' 
Dodua,  Linn.,  uientioni'd,  ftnote 
iL 

Sirenia,  4'2\. 

SittidiB,  I 
Slothg,  309^  -taa  I 
Smew,  ^  I 
Smith.  Dr.  (J.  Elliot,  On  the  Mor- 
pholojfj-  of  t.bo  Brnin  in  the  ^um- 
malia,  wiili  Sjiecial  lU-ference  to 
that  of  the  Lemur*,  licccat  aod  ' 
Extinct,  •Mi)  4H± 

On    the    Morphology   of    the  ■ 
Cerebral  Coinmi4»ure3  in  the 
Vertebtntn.  w  ith  Special  He- 
fercnrc  to  an  Aberrant  t'ora- 
niisKUru  found  in  the  Forebrain 
of  Certain  IJeptiles,  4.').}-t'>U(l. 
Solvent  glands  of  birds,  173. 
Spatula,  Unit,  x'l.>,  •Mi',.  j 
elypoatn.  Linn.,  intestinal  tract 
of,  •-'»):(■ 
Speotvlo,  (Jlinjer,  'J  ts 
Sfilurrn^uf  Ji.ipar,  Stimpsion,  LL 
Sphcnisfiforrae«,  infenliniy  of,  173. 

HO,  ISS  213.  203.  I 
.Spheiilscus  doroernu!!,  Linn.,   iutes-  j 
Unal  trutt  of,  IS»i,  ISTj  li^iL  j 
Sphcnodon,  Luiut,  braiu  of,  455^  170,  : 
48()i  4tiOi  41!iL 

puiictatum,    firatj,    brain    of,  ' 
457,  , 
Sphetmpboriis    heuiipterus,    Linn.,  I 

mentioned,  2iL 
S/ihcrillo  dtimr.  Heller,  . 
miinnlinu*,  l)aim,  I4.H. 
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Spltiictus  coronatu^,  lAnn.,  '20S. 
"  Spleninl  sulcus,"  3S1,  387. 
"  Spur  eiues  Sulcus  fronro-orbital,** 
343 

Stuniasnan,  liotmp.,  L'3a. 
St«a(oruiB.  J/umh.,  \ 
Stcatomithidfc,  'j.'iO  I 
Steganopodea,  ISU,  193,  19". 

Stcnocinopinic. 

Stcnoplesiclis  Cayluii,  FiUiol,  brain 

of,  41)1) 

Stenops  (Nvclicebua),  323.  343,  377.  I 
389. 

(fracilia,  Ge'>^r.,  323,  343,  .•?78. 
javanicus.  Il/iff.,  341,  343.  377.  j 
tardi^raduA,  Linn.,  343. 
StcreurariuK,  Bri$f.,  270.  I 
arehecontric, 

crcpidatua,    Gmel.,  intestinal 
tract,  of,  2:t7. 
Sterna  hirundo,    Linn.,  intestinal 

tract  of,  237. 
Stemaspis,  Olio,  mentioned,  ItL 
Stone-Curlew,  23.'i. 
Storks,  lUT,  2liL 
Strigen,        2o6j  257.  203i  'iQSL 
Siriginiv,  24S. 
Stringops,  (Jray.  243. 

habroptilu*,    Grai/,  intestinal 
tract  of,  iLL 
Strix,  Li.m.,  248^  249,  257.  I 
dnmmca.  Linn.,  intestinal  tract 
of,  i-A^  I 
Strongylium  busmorrhoidalis,  Fiii>r.,  \ 
mentioned,  IlL  | 
Struthio,  Linn.,  210.  | 
Strutbiones,  intestines  in,  1S2.  1  S.'<-  i 
Sturnidas,  2,'>4. 
Stylodactylidic,  452. 
StylodactyluR.  .1.  Milne-Eilu:,  452. 
disciiwipes,  .Sprnce  Bate,  452. 
orientatis,  Sjkhcc  Bate,  4^:> 
Styloniscm,  Dana,  mentioned,  1*1 1>. 
gmcilis,  Dann,  mentioned,  lOII. 
magelluuicuH,  JJann,  mentioned. 
100. 

Subclamalorca,  252.  I 
Subo-icines,  2.'>2.  ' 
Sula  ha.s.'iana,  Linn.,  intestinal  tract 

of,  100,  liiL 
Sulcna  limitans  (hippocampi),  460,  i 

Sulida-,  lOOj  2CS^  I 
"  Superior  temporal  sulcus,  '  342 
Supra-tKcal  kink,  ISS. 
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I  Supra-duodenal    loop,    173,  184, 
2115. 

"  Suprasylvian  fis.mre,"  3!X>. 
"  »ulcu«,"  333,  -dhS. 

"  ,  anterior,"  .301) 

"  ■,  posterior,"  3!J9. 

SuR,  Linn.,  brain  of,  374. 
Sw  ift«,  250. 
Swimtoing-birda,  2f*..^ 
"Sylvian  fisNnre,"  319,  341^  340. 
356,  357.  35S,  373.  3»5.  30B.  402. 
409,  412,  425. 
Sylvian  fiiMiure,  morphology  of,  4i)5. 
■'  Sylvian  formation,"  411. 
Synipetmm  gilvum,  d«  Sdi/i,  J^; 

mentioned,  21. 
Syrniuni,  fiiw.,  248.  257. 

oluco.  Linn.,  intOKtinal  tract  of. 
249. 


Tachybaptrs  lluviatili.s,  TuhmI,,  in- 

legtinal  tract  in,  184. 
Tadorna,  FUm.,  203. 
"  Ta-nia  chorioidea."  491 
Talcgallus,  f^s.,  220.  2<;0 

Lathami,  Oray,  int«8tiual  tract 
of,  21iL 

Tamandua,    f>rha,  332.   402-404  ; 

braiu  of,  .'t3 1 . 
Tupirus,    Brits.,    brain    of,  :)fil. 

3<'.2. 

TurBius,  Siorr,  338,  :mC,  394.  412. 
418-431;  brain  of,  321,  324,  3fl7- 
3.>^1 . 

spectrum,  Ptillan,  brain  of,  307. 
370. 

Tealia  cra«ieornis.  Dixon,  mcutioned, 
315. 

Tetth,  left  Upper  caruu!i$ial  teeth 
of  :  — 

Care-Hear,  Uifl. 

Great  Panda,  Ifiil 

Himalayan  Long-tailod  Panda. 

Hy;ri)«rctua,  !<■« 
Itaccoon,  10(1. 
Teltt,  4(tr,  404. 

"Teniporo-oecipital  fissure,"  31L 
Tenubrionida;,  X6, 
Terns,  'Mit\ 

Telrugonops  Frantzii,  SclaUr,  252. 

Tetralia  glaberriina,  Iltrhil,  20. 
r/lditrrimH,  Ortm.inti,  2i) 
nijfrifrons,  Ihina,  mentioned,  20. 

Tetra'),  Linn.,  219. 
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'I  balamitB  &dmct«,  Htrhtt,  23. 

cterulcipeg,  dc  Man,  mentioned, 
22. 

rraAsimatia,  Z>an<t,  mentioned,  22. 

Danae,  de  Man,  mentioned,  22. 

pr)°tDnii,  Uerhtt,  22^  2i 

Sav'ujniji,  A.  Milnc-Kdw.,  23.  j 

8tma,  //.  Milue-Edui.,  23.  j 

spinimana,  d«  Man,  mentioned,  | 
»»;>  I 

Stimptsoni,  A.  Mil»t-Edw.,  men- 
tiuned,  22. 
Thalaaisema  ervthrogrammon,  Lou-l-- 
arl  4'  it»l>p<U,  alimentary  canal 
in,  £0. 

iieptuni,   duetlMv,   mentioned,  ' 
7y-S.j :  doreal  ineoeuterr  in,  I 

92,afi.  '  ; 

Tegratide,  Lamj>trt,  menticined,  ' 

ThnuRiactis,  Fowler,  mentiouod,  9fl>»  ' 
Thinocoridae,  2^3, 234i  ^5, 2 10,2  j  I. 

L'»9. 

Tfiiooeorys,  E*chtfh.,  237.  \ 
rumicivoruH,  AirAxcA.,  intestinal  ' 
tract  of,  232^232. 
Thomnon,  Goorgo  M.,  On  the  Xew 
Zealand    Ph)  llobranchiat^;  Cru»- 
tjioea-Maprura,  43:>-473. 
Thjlaeinua,  '/Vwm.,  383.  404.  413.  I 
Thylaeolco,  Oh'i  n,  413.  j 
Tiarinia  anguata,  Dana,  I 
anguttti,  do  Man,  iL 
tj>ii>iroHtn$,  Haswvll,  iL  ' 
Timeliidic,  'J.'>:j. 
Tinanii,  241,  2ii>J. 

Tiuamidir,  240,  257.  f 
Tinamiformea,  173.  215,  240,  25?, 

2tt3»2fia.  I 
Tinamus,  Lalh.,  221.  I 
Tilanethes  albiia,  Schiiidit,  mentioned,  ! 

ToduB  viridi*,  AiHFi.,  245-  | 
Toucan,  2Ii!i. 

Trachj-deros  interruptus,  Oii^i.,  men-  1 
tioni'd,  2lL  I 
Tra|)exia  cymodocc,  f/erbit,  21L  | 
fcrruginca,  vor.  areoluta,  Duua, 

m.  j 

-  tirtolnta,  Ortiuann,  ilL  I 

  var.  incrniiH,  A.  MUne- 

Etlw.,  mentioned,  JjL  I 

Ticclialea,  Thurtll,  liL  | 

Macconnelli  *,  J'ocofL;  1)7.  i 
Treron,  I'lViV/..  •J3!). 

Trirhecliliii,  Linn.,  41  1 .  | 


Trithodina,  Ehunb.,  mentioned,  £2.  | 

Trichoglo8«idiP,  2i3u 

TrichogloseuK,  Viij.  4-  llortf.,  2i3. 

Trichoniseidre,  1 14. 

Tru'boni!K»idea,.$><ir«,  mentioned,  lliL 

Trichoniscus,   Brandt,    1 14  ;  men- 
tioned, 101-103.  118.  119,  1^ 
123. 12a. 
albidus,  /}u(f</«-£.un</,  mentioned, 
123- 

Lcydigii,  i/<u:  Weber,  mentioned, 
LLfi. 

otakeusis     Chilton,  11"  ;  men- 
tioned, 115j  116,  151. 
phonnianua  •,   Chilton,   115  : 

mentioned,  1 1(>.  117.  liL 
pusilloH,  liratidt,  mentioned,  UiL 
roticus,  Koeh,  mentioned,  1  HV 
Tliomnoui,  Chilton,  1  IS  ;  men- 
tioned, 115.  151. 
Trichonuruo,  Leu.,  383.  :ffl3. 
Triclaria,  C.  Koeh,  iil. 
Tringa,  Linn.,  231,  21Q. 

alpina,  £inn. ,  inteatioal  tract  of, 
330 

"  Triradiat«  sulcon,"  40f>- 

Trilon,  />»«)■.,  brain  of,  4»3. 

Trocbilida>,  251. 

Troglodytidic,  222. 

Trogon  puclla,  Goidd,  iiitostinal  tract 

of,  252.  253. 
Trogoncs,  252,  25(i,  257.  2G3.  2412. 
•'Tubercle  of  the  olfactory  tract," 

3->n 

Tuberculum  olfactorium,  4Sfl- 
Turdidtti,  222. 

Turn  ices,  217,  240,  241.  257.  258. 

Turnix,  Bonn,  2fi.'t. 

Du»sumicri,  Ttmm.,  intestinal 
tract  of,  217. 
Turtur,  .S>%,  231L 
Tylidir,  Lii. 

Tj  locarcinus  st\x,  Htrhtt,  31. 

*fy.c,  Miera,  31- 
Tyloa,  LatrtilU,  LiiL 

neozelanicus*,  Chilton,  101, 120; 

mentioned,  151- 
npinuloflux,    Dunn,  mentioned. 
101,  L21. 
Tympanistria  bicolor,  Bunap.,  23!>. 
Tyraiiiiido!,  2a2. 

L'ai  te'rd'jona.  Ortmann,  2i- 
totrag'HiuQ,  Herbal,  L'4. 


CJngolata,392.  398,  401-426;  brain 

in,  361,  382,  333. 
"  Ungulate  paeudoaylrian  aulcus," 

402. 

Uniradial  apooentricity,  179- 
I'upaired  occum  of  birds,  174. 
I'pupa  epopa,  Linn.,  intestinal  tract 

of,  211. 
Upupidaj,  247j  256,  257,  2a!l 
UrRU»,  Linn.,  1 63-1 72  ;   brain  of, 
374,  f tnotc  382. 

arctus,  Linn.,  mentioned,  17'-j. 
melanoleueuB,  A.  Milne-Kdw., 

mentioned,  163. 
pruin<MU(i,/i/y(A,mention«d,lJiL 
"  Uvula"  of  cerebellum,  422- 


Valleeula  Sylrii,  32^  328- 
Vanellua  cayeonenaia,  Omtl.,  230. 

Tulgaria,  BechtL,  230. 
Varanua,  Merr.,  brain  of, 
Varuna  litterata,  Fabr.,  21, 

litierata,  King^ley,  24. 
V»n(riculuii  communis,"  4fll 
"  Venni«,"  4:tO- 

Vorlebrata,  Uurphology  of  C'orebial 
Commiwurca  in  ((1.  KUiot  Spjitb), 
4'..i-^«H> 

Vetjin  nnnularii,  JohanMon.  72. 
N'eapidic,  12. 

Viutrii  glubulifera,  DtuJinuai./if 
Mirhrlvlli,  mentioned,  297- 
ijlohulijera,  VerriU,  29eS- 
Virhiut  hijidirottrit,  Micra,  443. 
Vireonidte,  254. 

Viverra,  Linn.,  40O.  401.  4i-'7. 
lliL 

tangalanga.   Gray,   weight  of 
brain  of,  421 . 
Vivcrridie,  398,  401,  413,  Hi. 
Vullurog,  267 
Yulturidft-,  206.  214. 


Waders,  2153. 

Waterhouse,  C.  A.,  Colooptera  of 
Mount  Roniiua  in  British  Guiuna. 
T4-7tt. 

Wbitp-tailed  8ca-Eaglc,  20^ 
Winton.   W.  E,  do.   Mamnial-i  of 

Mount  Roraima  in  British  (iiiiand, 

52. 

WoodiHJckers,  263. 
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Xai'lho     tKlu'Jenttitixt,     H.  MiluP- 
Edw.,  JL 

(Leptodiiu)  exarutua,  K.  Milne- 
Edw.,  mentioned,  2,  tL 

(  )  fjcaratiu,  Aloock,  (L 

XuitthodtM  groHMonumut,  Dana,  11^  i 
r^marckii,  IL  JUilnt-Edw.,  11 ;  j 
mentioned,  2. 
Xenocarcinua  tnberealatus,  IIAtV^, 


iphocarU,  voh  MarUnt,  447. 

oompressa,  Di  Haan,  tnentioaed, 
449. 

ourrirastria   {HAler),    Q.  M. 

Tkom§oH,  447  ;  mentioned. 

449^453. 
elon^rata,    Ouirin,  meationed, 

449. 


Zalophua,  GiU,  ftnote  382. 
Zoaothui  aociatus,  Eliii,  menCioaed, 

312.  316. 
Zanotriohia,  Swuim.,  mentioned,  52. 
Manconnelli  *,  Bowditr  Sharp*, 

pileata,  Bitdd.,  mentioned,  53. 
Zoateropids,  254. 


ERRATA. 

I'agf-  Ci,  liiu-«  Li  and  113  from  top,  for  .Vckomua  ScuKit:iii:itsii,  Perty,  read  ,\cat»«i».i  Scmiusibeiuii,  Ptrly. 
Page  TJj  l>i>e  2  from  bottom,  for  Smjiftrmu  yilvuM  read  Sympttrmu  •jilvum. 

I'ugv  S9^  line  3  from  bott«m,  /<»-  Memoirs  of  the  Acad,  of  Vienna,  18o2,  vol.  ii.,  read  Dcnkaelir.  k.  Akad.  \Vi««. 
Wien,  Bd.  iv.  .Vbt.  i  ( 1852). 

Page  101,  line  JO  from  top,  for  Armadillo  rirjalotivt  {^Cnharit  nv/ulMu«,  Mien)  read  ArmadUla  rvjulotd* 
( =  Cubai-vt  riufuhfu*,  iliew). 

I'ago  101.  liu«  111  from  top,  for  CnbarU  rrgulotut,  Micrs,  road  Cabarit  ruynlc*ut,  Mien. 

Page  lot,  lino  H  from  bottom,  for  Ltf^iu  read  Liyut. 

Pofcc  11?',  line  a  from  bottom,  for  I\irctUit  read  Puirrllio. 

Pa^c  128,  line  a  from  bottom,  for  MetarmailUlo  Allttandi,  DoUfas,  read  Metarmadillo  AUuaudif  DollflU. 
Page  167,  line  lH  from  bottom,  for  .^luroptu  read  ^Elurtu. 
Page  167,  line  Q.  from  bottom,  for  absence  raid  presence. 

Page  168.  lines  12  and  13.  from  top,  omit  mention  of  I/if<tmrctu$,  the  humerus  of  which  is  unknown. 
Pago  184,  line  2  from  bottom,  for  Taeht/lxfpta JturiutHii  read  Tadttjbaptnt flmriatUi*,  T«nAt. 
Page  1^6.  line  11  frcra  bottom,  for  Twhylnittet  flux-iaOlU  read  TaehytmjUtit  Jtm-iiitiHn,  Tunst.  , , 
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